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Beeple: 
the $99 pocket pager 


At last there’s a pocket radio 
pager that YOU can afford. 


The Beeple. A small, lightweight and 
reliable unit that costs a tiny fraction of 
previous models. It’s a price breakthrough! 


What’s a Beeple? 

It’s an instantly accessible automatic radio 
paging system activated by a simple telephone 
call. Just dial up the special number and a 
‘beep’ sounds on the Beeple. 

Inside the Beeple is an incredibly sensitive 
radio receiver capable of picking up signals in 
really bad locations, plus the decoding & logic 
circuitry necessary to analyse which signal is 
being received. 

All Beeples share a common radio 
frequency, which helps keep the cost way, way 
down. It’s up to the Beeple to decide whether 
the signal is for it: if so, it sounds the beep. 

Clever, isn’t it! 

Because each Beeple can have up to four 
different access numbers (and four different 
beeps) you can have a system where you know 
by the sound of the beep who wants you. It’s so 


Even more, it has a memory facility - in case 
you’re in the middle of an important meeting 
and don’t want to be disturbed. Not even to tell 
you you’ve won the lottery and you don’t even 
need to be -j-■ 


work any 

Where can you use your 
Beeple? 

Virtually anywhere in the Sydney or 
m Melbourne metropolitan areas - 
'' '' and up to about 100km outside. 

That means your Beeple should 
work from about Newcastle to 
Wollongong and out to the 
Mountains from Sydney. Or down 
to Geelong, out on the bay, down 
the Peninsular and up as far as 
Ballarat from 
Melbourne, 
i (Obviously 
1 range is limited 
at the extremes 
by topography 
and conditions), 
on, it is expected 
that Beeple will be 
available in all capital 
cities and possibly some 
larger country centres too. 
But that’s in the future. Right 
now, it’s Sydney and Melbourne. 

Who needs a Beeple? 

You do! 

Businesses have recognised their value for 
years. Key personnel have been accessible at 
any time. Even staff ‘on the road’ have been 
contactable. 

So why should John (or Jill) Citizen own a 



beeper? 

Think of the times you’ve been 
away from home and needed to 
be contacted. 

Sometimes trivial, sometimes 
important - but always 
impossible to do anything about. 

Until now . . . with the Beeple: 

Let’s imagine Dad’s at the 

station and wants a lift home: and |__ 

you’ve gone next door or down to the shops. 
With the Beeple, you could go anywhere. 

Or you go out to a show and spend the whole 
time wondering if the babysitter has everything 
under control. Take the Beeple along and you 
know you can be contacted if something really 
is wrong! 

Or the kids arrive home from school and 
you’re still out. They don’t know what’s 
happened to you. With the Beeple they can find 
out where you are. 

Or an elderly relative 





neighbour is ill: and 
ase they need help. 
3 more than a phone 


irt to worry when he 
tg everyone you 


With the Beeple, you’.. 
call away. 

Or little Johnny goes 
few streets away. You s 
hasn’t come home and i 
think of. If he had a Beeple in his pocket one 
call would tell him to come home! 

And there are thousands of other uses! 

As you can see, it’s not just Dad who needs 
one. Mums and Housewives find them 
indispensable. The kids can use the Beeple. 

Everyone can use the Beeple. That’s why it’s 
called the Beeple: The Beeper for People! 


Where does it come from? 

Beeple is manufactured by the world-famous 
electronics giant STC, and is serviced by 
Voicecall, the largest private radio common 
carrier in Australia. 

Because of Dick Smith Electronics wide 
distribution network, Voicecall suggested that 
we should include the Beeple in our product 
range. And seeing the incredible potential of 
this product breakthrough, we readily agreed! 



How much does a 
Beeple cost? 

Unlike most previous models of 
pocket radio pager, you buy the 
Beeple outright for the 
amazingly low price of just $99 
Compare this with many of 
the ‘leased’ systems still around 
now which cost $40, $50 
and more per month! The Beeple is incredibly 
inexpensive! 

Charges for the Beeple service vary 
depending on the number of telephone 
numbers or “tones” you want. The more you 
get the cheaper each line becomes! Yearly 
charges are: 1 line $84, 2 lines $104, 3 lines 
$124 and 4 lines are only $144. 

This includes the telephone line rental 
charge from Telecom, the use of the network of 
Voicecall radio transmitters to get your paging 
message out and a service and maintenance 
agreement which will look after your Beeple for 
you! 

Even in the first year of operation when you 
have to take into account the yearly charge 
PLUS the purchase price, you will still be so 
far ahead of leased pager rates you’ll be 
laughing. 

The following year the savings are even 
greater! 

And remember, if you use the Beeple in any 
type of business, the charge and the purchase 
price should be tax deductible! 


How do you get a Beeple? 


Simple! You go it , _ __ _ 

Smith Electronics store in Sydne 
Melbourne. 

They’ll be able to demonstrate the X 
Beeple, show you how to operate it and, i 
best of all, sell you one. Or more! 

And they’ll also be able (on 
behalf of Voicecall) to activate your 
Beeple on the spot: you’ll walk out of the I 
store with it completely operational! No | 
messy forms to send away and wait weeks | 
for authorisation. It’s working from 














On the cover 

You could strike it 
rich with the 
Beachcomber metal 
detector. It features 
discriminate, reject 
and auto-zero 
circuitry and comes 
complete with a 
pre-wound search 
coil and moulded 
plastic case. Details 
page 100. 


EPROM Copier 



This EPROM Copier is easy to 
build and will cost you less than 
$80. It can program both 2716 
and 2732 EPROMs and copy 
2708, 2716 and 2732 devices. 
Construction begins on page 


What’s coming 


14 RADIO WAVE PROPAGATION How radio signals travel 
20 THE F/A-18 HORNET Australia’s new tactical fighter 

49 50 AND 25 YEARS AGO Ministry of Truth 
80 COMING NEXT MONTH The best amplifier ever published 
126 INDEX TO VOLUME 46 Projects, features and reviews 


Hifi, Video and Reviews 

36 HIFI REVIEW Realistic CD-1000 compact disc player 

76 THE AES MELBOURNE CONVENTION Professional audio equipment 


Projects and Circuits 

32 STEAM SOUND SIMULATOR Simple circuit adds realism 

42 SPEED CONTROLLER FOR UNIVERSAL MOTORS For drills and lawn edgers 
56 A VERSATILE EPROM COPIER Copies 2708, 2716 and 2732 EPROMs 
65 CIRCUIT AND DESIGN IDEAS 12V to 24V converter, impulse tacho 
100 BEACHCOMBER METAL LOCATOR With discriminate, reject and auto-zero 


Next month, we intend to 
describe a high-power stereo 
amplifier and a 30V/1A 
regulated power supply (see also 
page 95). 

Note: due to space restrictions, 
Op Amps Explained has been 
held over for this month. The 
series will resume in January. 


Speed controller 
for drills 



Our new Speed Controller is 
designed for use with electric 
drills, jig-saws, lawn edge 
trimmers and other appliances 
using universal brush-type 
motors. Details page 42. 


Personal Computers 

84 WHAT’S NEW IN PRINTERS? New technology, lower prices 
94 COMPUTER PRODUCTS High resolution monitor 


Columns 

26 FORUM 

Upcreek & Backwater Ltd 

70 THE SERVICEMAN 

Let’s "torque" about VCRs 

112 RECORD REVIEWS 

Classical, popular and special interest 
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3 EDITORIAL 
6 NEWS HIGHLIGHTS 
10 LETTERS TO THE EDITOR 
38 BOOKS AND LITERATURE 
50 NEW PRODUCTS 
120 INFORMATION CENTRE 

124 MARKETPLACE 

125 NOTES AND ERRATA 


Australia’s new 
tactical fighter 



The F/A-18, Australia's hew 
tactical fighter, is poised at the 
leading edge of a whole range of 
aviation technology. We take a 
look at what Australia is getting 
for its $4 billion (see page 20). 

Printer technology 

New technology, new features and 
falling prices can make shopping 
for a printer more confusing than 
ever before. Turn to page 84 for 
some straight talking on printer 
formats. 
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MORE SCOPE. 
LESS MONEY. 


$475 ^ 

Price Breakthrough 

The Neotronics Model OS620 is 
a powerful 20MHz dual trace 
oscilloscope with performance 
and features normally found on 
scopes costing $200-$500 more. 
We sell at lower profit margins 
and import directly from the 
manufacturer. You reap the 
benefit!! 


$55t| 

Built-in component 
tester 

The component tester allows you 
to make full use of the OS620. 
With no additional test gear, you 
can check resistors, capacitors 
and zener diodes as well as 
trouble shoot solid state circuits. 
Testing signals are available via 
the COMP. TEST terminals. 


Probes 
included 
in price. 


Probes r included 

Most users will need a set of 
probes. These are sold as very 
expensive ‘extras’ with some 
other brands - often costing over 
$60.00 a pair (we think this is a 
bit like selling a car and then 
saying it’s extra for the tyres!). 
The Neotronics OS620 comes 
complete with a pair of high 
quality probes. 


Compare the Features 

The Neotronics OS620 is a 
precision measuring instrument. 
The tube is’ 150mm flat screen/ 
internal graticule type with 2kV 
acceleration potential. The 
bandwidth is a full 20MHz on 
both channels. Others offer 
round faced tubes, plastic 
graticules, less bandwidth, yet 
cost more! Intensity modulation 
is built in. 


Check these specs 

• Vertical sensitivity: 5 mV/div to 20 V/div. 12 ranges 

• Operating modes: ch-A, ch-B, dual, add, invert ch-B. 

• Rise time: 17nsec 

• Time base speed: 0.5(jisec to 0.5s/div. 19 Ranges (plus 5X mag.) 

• Trigger source: Int, ch-A, ch-B, line, ext and auto. 

• Trigger coupling: AC, HF reject, TV line and TV frame. 

• X-Y operation: Ch-A becomes Y axis, Ch-B becomes X axis. 

• Trace rotation on front panel. 


neotronics 

FOR HIGH TECHNOLOGY ELECTRONICS 


37 Ryedale Road 
West Ryde NSW 2114 
Australia. Telex AA 73264 
Phone (02) 807 4739 

DELIVERED ANYWHERE 
IN AUSTRALIA FOR $7.50 

Prices correct and goods expected in stock at time of go 



BUY DIRECT 
AND SAVE 


Phone on the Hotline 

(02) 807 4739 

Avoid disappointment. Order 
your OS620 by Bankcard or 
MasterCard on the phone. Just 
call up, reverse the charges and 
we’ll take your order. Shipping is 
only $7.50 anywhere in Australia 
including packing and 
insurance. 

Full 12 month warranty. Your 
OS620 is fully guaranteed for a 
full year. 
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Editorial 

Viewpoiot 


Buying software can be a trap 

It seems that hardly a day goes by in EA editorial office without the arrival of 
several press releases for new software packages. These press releases are often 
couched in the most enthusiastic terms but when read with our usual jaundiced 
editorial eye (in order to cut out all the bull), they often say very little about the 
product. 

There are several reasons for this. One is that the person who originally wrote 
the press release knew nothing about the product itself. To some extent this is 
understandable. After all, learning about a software product is no easy task. It 
firstly requires an intimate knowledge of the computer it is to be used on and 
secondly, it requires a good knowledge of the task that the software is supposed 
to perform. 

Often, the companies that market software do not have the resources to 
employ people with the necessary skills or, if they do, the person concerned is 
overloaded. 

When all this is considered, it is hardly surprising that press releases for new 
software say little that is worth printing in our magazine. 

But that is not the end of the matter. Quite often, there is nothing about the 
product which is really commendable. In other words, the software will not 
perform the task for which it was originally intended. 

A prime example of this occurred recently. We received a glossy invitation 
from a large multi-national company to attend the release of a new software 
package intended for use by magazine artists. It was intended to fully 
computerise the often tedious and fiddly task of laying out a magazine page. 
What a good idea. It’s been a long time coming. 

But when artists from our company attended the demonstration they found 
the package was unworkable. One of the biggest drawbacks was that it could not 
be used to lay out a double-page spread! If you have a look through a selection of 
magazines you will find that most have double-page spreads for articles and often 
for advertisements too. Yet here was a software package for magazine layout 
which could not do this major part of the task. 

One wonders whether the person who wrote the software in the first place ever 
talked to the people who would be using it. 

Have we come full circle? Many years ago, when mainframe computers were 
first being introduced to large companies there was a common complaint. The 
systems analysts did not talk to the people who were presently doing the task that 
the computer was intended to take over. As a result, there was an enormous cost 
involved in making the computer do the job properly. Now the same thing is 
happening with software for personal computers but in a different way. 

It can all be summed up quite simply. When it comes to buying off-the-shelf 
software, particularly brand-new packages, “Let the buyer beware”. It is unlikely 
that any software package will suit a business user’s needs exactly. Either the 
software may have to be modified to suit the task or the task modified to suit the 
software. 

The business user should probably take an even more conservative attitude. 
He or she should only consider purchasing software written in Australia or, if it is 
imported, only if it has been modified to suit Australian requirements. Any other 
approach is likely to be very costly in terms of disruption of normal company 
activity and the necessary modifications to make it all work. 


Leo Simpson 
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SMOKE DETECTORS 

consumer flop that si 
never have flopped! 


One of the greatest consu 
was the ionization-type smoke detector. 

Even though it was a brilliant product is 
reliable, compact, easy installation, fail safe etc., it just 
did not sell. Apparently human nature being what it is 
finds safety-oriented products just not worth the invest- 


ipact smoke detector would b 
item. But boy, were they wrong! When they sold for 
$49.50 no one wanted them. The price fell to a very 
reasonable $29.99 and still they stayed on the supplier's 
shelves. Jaycar was called in. 

" i instructed to sell them for less than 


'/i this ar 


lo US!! 


Now no-one, no-one has an excuse. You owe it 
yourself, your children and family to afford them I 
simple, reliable and low cost protection. If you ar 


ONLY 

$ 14 . 98 \ 


NEW - PROGRAMMABLE 
MOBILE ROBOT 

s fundevice to do vdiat you command through the 25-key keyboard - 


JAYCAR VIDEO ENHANCER 




FEATURES: * 4 bit microproces 
audio ★ Complex routines can b< 

Cat XR-1024 

SAVE WITH JAYCAR • ONLY $49.95 


I 


BBSS 


.as well. This is NOT A 




■ETSteT”” SAVE * 10 
NOT $69.95 ONLY $59.95 510 

12V AC plugpack Cat MP-3020 $16.95 


SPECIFICATIONS: 


Dimensions 330(W) x 
★ Platter diameter280mm 
d - 33 4b rpm (internally adjustable) ★ 
m counterbalanced type with cueing facility 


SAVE 
$5.00 
PER UNIT 


$24.95 


A/eight 1.5kg 


$39:95 

$34.95 


IMPORTERS DISTRESS 

STOCK 


This 400 gram spray can is specially formulated 


★ Protects all mefals against rust or corrosion 

★ S? b b^EFSn P 5Tuch nLT 

\ 

Cat. NAloS)^ COrTOS1 ° n 80 ™ UC 

SAVE $3.00 
ONLY 
$3.95 



Fast talkers with all the right answers 


MultiModem and MiniModem use the latest VLSI technology. 
Digital signal processing achieves functions normally requiring 
te filters. The result? Reliable data transfer on lines wher 
most modems just won't go! 

MultiModem only $349 inc phone 


I analogue t, 


Down the street or across the world, MultiModem speaks the language. 

★ 300 baud full duplex, 1200 baud half duplex or 600 

★ CCITT and Bell standards 

★ Auto answer and connect ability 

★ Plugs straight in (hardwire phone) 

★ Superior VLSI chip performance: works reliably with —43dBM signal with S/N ratio of6dB. 


half duplex answer or original 

Cat X04820 


k Telecom approval C84/37/U35 

MiniModem only $199 inc phone 

* 300 baud full duplex 

































































News Highlights 



2.1GHz distribution 
system for AAP 
news service 


Australian Associated Press (AAP), 
the national independent news agency, 
has introduced a multi-directional 
microwave communications system with 
the launch of an electronic news and 
information service, The Corporate 
Report. The Corporate Report provides 
a comprehensive range of the latest news 
and data essential for the business 
community. 

Written in summary form and 
updated by a specially-assigned team of 
journalists, the service offers corporate 
decision makers news and information 
on a range of topics including financial, 
industrial, political, and sporting 
categories, plus financial data on stocks, 
commodities, money and other markets. 
A special media topics section provides 
up-to-date information on editorials in 
metropolitan newspapers, planned 
advertising supplements and scheduled 
current affairs programs on radio and 
television. 

The service uses microwaves for 
carrying this news and information into 
the boardrooms and offices of Australian 


organisations. The concept of microwave 
transmission of data is the first step in 
the creation of an AAP communications 
network that will eventually embrace 
satellite and terrestrial communications. 

Meanwhile, in anticipation of 
Aussat services towards the end of 
next year, AAP’s multipoint distribution 
system (MDS) adds a new dimension to 
conventional data transmission 
techniques in Australia. Basically, MDS 
links subscriber video terminals to AAP’s 
database via a metropolitan transmitter 
(on Centrepoint in Sydney and the 
Commonwealth Bank in Melbourne) 
from where the microwave signal is 
transmitted to a dish in an office or office 
block. 

In tandem with the development of 
MDS for metropolitan areas, AAP will 
also cater for the needs of business 
houses in less populous areas with a sister 
service, SDS (Small Dish Service). For 
the SDS the signal will be received via 
the domestic satellite. Moreover, it will 
ultimately provide a two-way fully 
interactive facility that will allow SDS 


users to interrogate AAP data base 
directly via Aussat and also, through ai 
AAP-operated gateway, to database: 
elsewhere in Australia and overseas. 

The multipoint distribution systen 
uses a 2.1GHz 10W signal with capacity 
for 4Mb/s of encoded digital informatior 
(known as RowGrabber) to a receptioi 
dish at the subscriber’s premises. Th< 
signal can be captured virtually 
anywhere within a 30km radius of th< 
transmission tower. 

The reception antennae vary in size 
depending on distance from th< 
transmission tower and any signa 
problems. The smallest is about the sizi 
of a coffee mug and can, subject t< 
availability of the signal, be located it 
the subscriber’s office; the largest i: 
about a metre in diameter, which wouk 
be used only in difficult locations an< 
would be sited on the rooftop. 

Initially, The Corporate Repor 
service will utilize less than '/iMb/s o 
the 4Mb/s bandwidth. This is adequati 
to give the required response times an< 
still retain sufficient capacity foi 
expansion of AAP’s future services. Th< 
central system equipment wil 
continually cycle the pages making uj 
The Corporate Report. The entire repor 
can be transmitted in 10 seconds and it: 
continued cycle ensures that the selectee 
page will be received in five seconds or 
average. 

Subscribers display The Corporati 
Report using one of two AAP supplier 
devices, the 4P terminal or th< 
RowGrabber modem (RG modem). 

The 4P is a microcomputer baser 
terminal with a 25cm monitor. The basi 
contains the hardware and softwarr 
necessary to capture the signal and i 
keypad through which requests an 
entered. 

The 2.1GHz signal will arrive at th< 
microwave receiving antenna, pas: 
through a downconverter and be carriec 
to the 4P via a video cable. Subscriber: 
then view the required page by enterinj 
the name via the keyboard and calling i 
to the monitor screen. If desired, i 
printer can be attached to the 4P fo 
permanent records of pages. 

When the RG modem is used th< 
subscriber’s computer equipment will b< 
connected to it using a standarc 
communications interface (RS-232C o 
V24/V28). The RG modem provides twt 
interface ports, allowing either one o: 
two pieces of subscriber equipment to bi 
connected to it. 

The service was launched simul 
taneously in Sydney and Melbourne oi 
October 12, 1984 by the Minister fo: 
Communications Michael Duffy. It wil 
be extended to other cities when th< 
domestic satellite becomes operational. 
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Sydney Uni solves 
VOR problem 


A new antenna which solves 
longstanding problems in the guidance of 
aircraft along major aviation routes has 
been designed by Sydney University’s 
Department of Electrical Engineering 
and is to be manufactured by an 
Australian company, InterScan Pty Ltd. 

The antenna dramatically improves 
the performance of VHF Omni¬ 
directional Ranges (VORs), situated on 
the ground at intervals of about 300km 
along major air routes throughout the 
world. 

The VORs give out a radio signal 
which is normally fed into the automatic 
pilot of an aircraft. However, some 
VORs are prone to “multipath 
interference” — when some of the 
transmitted signal echoes from features 
in the surrounding landscape — which 
can cause aircraft on automatic pilot to 
follow a weaving path, and force the air 
crew to resume manual control. 

The new antenna, designed to fit on 
top of VORs, improves the quality of the 
signals they emit. In tests at the 
University’s field station at Fleurs, near 
Liverpool on the south-western outskirts 
of Sydney, the new antenna has 
performed with 10 times the efficiency of 


conventional antennas, offering a 
permanent and relatively inexpensive 
solution to certain multipath problems. 

The unique design was developed by 
the Air Navigation Group in the 
University’s Department of Electrical 
Engineering led by Dr Godfrey Lucas. 

Dr Lucas says the major advantage of 
the two stack design is that signals are 
reflected from only a small area 
underneath the antenna, instead of from 
a wide area of the surrounding 
countryside. 

The idea arose when the group was 
approached by the Department of 
Aviation to investigate the possibility of 
improving the performance of some 
VORs by stacking a second antenna on 
top of the first. 

“When we looked at the existing 
antenna systems, we found that they just 
weren’t good enough to stack”, said Dr 
Lucas. “There was too much mutual 
coupling between the antennas, so we set 
about designing an antenna which would 
minimise this. 

“We started with a star-shaped 
antenna, which went through several 
modifications until it became a spiral 
shape.” 



Photo courtesy Sydney University. 

The photograph shows a small section 
through an antenna, which is a cylinder 
about 2m long. Two such antennae are 
stacked one above the other and fed via 
suitable phasing networks. 

Dr Lucas, a Reader in Electrical 
Engineering, and his co-researchers, Dr 
Alan Young, now on the staff of the 
CSIRO, and Mr Paul Hinds, a Senior 
Technical Officer, received funding for 
their work from the Department of 
Aviation. 


Suspect chips in 
high-tech weapons 


Spectrum analysers 
for Aussat 

Aussat Pty Ltd is soon to take 
delivery of two new Tek 494 Series 
portable spectrum analysers 
manufactured by Tektronix Inc. 

Tektronix product specialist Mr 
Ron Milton says Aussat is one of the 
first groups, internationally, to order 
the Tek 494, which was only released 
a few months ago. 

The portable 494’s allow accurate 
measurements to be made which can 
be stored in the instrument’s 
electronic memory, and “dumped” 
directly into an external computer for 
analysis or onto a GPIB plotter for 
permanent recording. 

The instrument has a push button 
“HELP” mode which will guide the 
novice or veteran user through the 
fundamentals of spectrum analysis. 
Information and instructions are 
displayed in clear English (or one 
optional language) on the specially 
enhanced CRT display. 


According to a recent report in New 
Scientist, Texas Instruments in the US is 
in hot water following its admission that 
it had inadequately tested millions of 
silicon chips which found their way into 
sophisticated military hardware. 

Over the years, the chips have been 
used in a variety of weapons systems, 
including the B-52 bomber, anti-ship 
missiles, a range of jet fighters including 
the F-lll and F-15, and anti-submarine 
systems. There is no suggestion that the 
chips used in these weapons are defective 
— only that they were improperly tested 
before installation. 

Whereas the average chip might, 
during tests, be exposed to heat for 48 
hours, chips to be used in weapons or in 
space have to undergo up to 240 hours of 
“bum in” at 125°C. This testing, and its 
accompanying documentation, is 
expensive and, for this reason has 


become prone to abuse. 

Earlier this year. National Semi¬ 
conductor became the first 
semiconductor manufacturer to be 
indicted on criminal charges. The 
company pleaded guilty and was fined 
$1.75 million for falsifying records. At 
least four other companies have been in 
trouble with the Pentagon since 1981 
and have, at various times, been removed 
from what is called the Qualified 
Products List — the list of companies 
authorised to supply chips to manu¬ 
facturers of military equipment. 

The US military has good reason to be 
sensitive about chip quality. In 1980, 
NORAD computers at Colorado Springs 
reported a Soviet missile launch against 
the US. B-52 bombers of the Strategic 
Air Command were alerted, the false 
warning later being traced to a single 
malfunctioning semiconductor device. 
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Interference to VCRs 


Hews Highlights 


Arianespace to 
launch Aussat’s 
third satellite 

The Government’s satellite company, 
Aussat Pty Ltd, is to sign a $24 million 
contract with the European company, 
Arianespace, to launch Aussat’s third 
domestic satellite. Australian industry 
and the Overseas Telecommunications 
Commission will receive orders for work 
and services valued at about $18 million 
through offset commitments agreed to 
by the Government and Arianespace. 

Offset work will include the 
manufacture in Australia of aluminium 
and steel forgings and castings, valued at 
between $7.5 and $9 million for the 
Ariane family of space launch vehicles. 
This will include, if required, the transfer 
of appropriate technology to Australian 
companies to allow the work to meet the 
stringent quality control required for 
space vehicles. 

Arianespace has also agreed to 
transfer technology into a wide range df 
other space industry related activities, 
plus an order to OTC for tracking and 
telemetry services, worth $8.5 million. 

Aussat has indicated that demand for 
satellite services is such that the launch 
of the third satellite, originally intended 
as a ground based spare until 1988, 
should be advanced to mid 1986. (The 
first two satellites will be launched by the 
space shuttle in late 1985.) 

The Arianespace offer allowed launch 
date options from mid-1986 to mid-1988, 
giving Aussat considerable flexibility in 
meeting user demands. The Ariane 
3-stage rocket will be used to launch the 
satellite, at a total cost of $24 million. 


Tight Budget 

The forthcoming year in Australian 
science seems likely to be a bleak one 
following the recent budget. A 
meagre 1.6% increase over the 83-84 
figure has been allotted to science and 
technology. 

The most likely outcome is a 
curtailment of industrial research 
programs throughout the CS1RO, 
universities and industry. Any 
government initiatives in high 
technology will almost certainly be 
postponed, and a new impetus to the 
“brain drain” is feared. 


Some VCR models are subject to 
interfence in the proximity of high 
power transmitters, a spokesman for 
the Department of Communications 
said recently. 

Where horizontal coloured bars 
appear across the screen — even 
when a commercially recorded tape is 
in use — the problem may be due to a 
nearby broadcasting station. 

“The problem has arisen largely 
because of the rapid growth of new 
suburbs around cities. Originally, 


After months of speculation, AM 
stereo for Australia is to become a 
reality. The Minister for Com¬ 
munications, Mr Duffy, recently 
announced that Australia is to have an 
AM stereo standard based on the 
Motorola system. The decision to choose 
a single standard will avoid the type of 
confusion that severely affected AM 
stereo’s introduction in the US. 

For more than a year now, Australia 
has had experimental AM stereo 
broadcasts from 14 stations using four 
different systems: Motorola, Harris, 
Kahn and Magnavox. This mirrored the 
situation in the US where a grim battle 
has been fought for market domination. 
The Motorola system eventually 
emerged as the front runner and, in a 
major blow to its rivals, was recently 
adopted by several major car companies, 
including General Motors (Delco), Ford, 
Chrysler and Nissan. 

Understandably, those AM stations in 
Australia with rival systems are not 
entirely happy with the Government’s 
decision to adopt the Motorola standard. 
Nor can it be said that Motorola is 
technically superior to the three losing 
systems — all can give good results in 
most conditions. 

The decision to adopt Motorola simply 
reflects the market reality in the US 
where, in all probability, the three losing 
systems will eventually fall by the 
wayside. In the light of this, it would 
have been foolish for Australia to have 
adopted anything but the Motorola 
system. 

Another factor in Motorola’s favour 


radio transmitters were located some 
distance from residential areas, but 
with the growth of cities and towns, 
many householders are now living in 
close proximity to radio transmitters 
and find their VCRs are susceptible to 
interference,” said the spokesman. 

“Not all VCRs are affected, but our 
advice to prospective purchasers who 
live near transmitters is that they 
should first take the precaution of 
ensuring their choice of model will be 
free from interference.” 


was that it is the only system for whicl 
an integrated circuit decoder is available 
These decoders must be incorporate< 
into AM tuners before they can receivi 
and reproduce stereo sound. The A\ 
stereo transmissions are fully compatible 
with existing mono radios which wil 
function as before. 

Just how good AM stereo will sounc 
will depend on the design of the 
receivers. With the introduction of steree 
transmissions, it is expected that AN 
receiver design will be substantially 
upgraded. We could see a range of hifi 
standard AM stereo receivers early in the 
new year. 

That being the case, listeners will fine 
that the signal quality of AN 
transmissions suffers little in comparisor 
with FM sound quality. Both mexies 
have the same potential audio bandwidtl 
of 15kHz (in spite of the nominal AN 
station spacing of 9kHz), similar levels o 
distortion and noise, and adequate 
channel separation. 

For in-car entertainment, the AM 
mode actually has an advantage over 
FM. AM transmissions are not subjed 
to the multipath distortion effects which 
can plague FM reception. 

Australian radio stations id 
metropolitan areas are expected tc 
convert to stereo quite rapidly following 
the Government’s decision. Many AM 
station executives see stereo broadcast! 
as a way of winning back some of th< 
audience lost to the FM stations. Th< 
official launch date has been set foi 
February 1st, 1985 to give stations tim< 
to install the necessary equipment. 


Motorola AM stereo 
chosen for Australia 
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at the 

leading edge 

3.5" MICRO FLOPPY STOKES 1 MBYTE 


One of Japan’s fastest growing floppy disk drive manufacturers, CHI- 
NON, has released two new double sided 3.5" microfloppies which 
accept the MIC SONY standard rigid jacket media. The P-3S3 is a 
single sided 80 track drive capable of storing 500KB and the F354, 
which is a double sided 80 track unit, can hold up to 1 Megabyte. Both 
drives measure a mere 104 x 155 x 35 mm making them one of the 
most compact data stores on the market. 

MINISCRIBE JOINS THE 3.5" HARD DISK BRIGADE 

Destined to be the standard to displace the mediu m c apacity 5.25" 
Winchesters, the 3.5" units to be released soon from MINISCRIBE, will 
offer considerable scope to designers needing compact data storage to 
complement the array of portable computers entering the market. 
While not quite to the level of a solder-in component the 3.5" drives are 
prime candidates for hiding away inside equipment to cut panel clutter. 


WHISPERING GALLERY 

VERTEX increases capacity of their V170 70MB 5.25" Winchesters to 
85 MB — details available NOW. Streaming tape driv e makers to 
follow the 3.5" drive outline. New start-up INTERDYNE also claims a 

floppy look-a-llke interface for their 20MB offering. MEGAVAUXT 
prepares 660MB 8" Winchesters, hints at 1.2 Gibabyte units. 


daneva 


Sydney: E&M Electronics (02) 51-5880 
Adelaide: DC Electronics (08)223-6946 
Brisbane: Baltec (07)369-5900 


daneva australia pty ltd 

66 Bay Rd, Sandringham, Vic. 3191 
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Letters to 
the editor 


A degree is only 
the beginning 

I read with wry amusement your 
editorial “So you think you’re an 
engineer, mate”. It only confirms my 
view that the training of a good 
engineer, as with a doctor or lawyer, 
is barely begun when formal training 
is completed. 

A university degree is only the 
most basic foundation for a good 
training in any complex field and at 
least five years working in the field is 


necessary to get some degree of 
competence. In my own experience 
I’ve seen many a young “engineer” 
fresh from his studies come to work in 
industry, green as grass, and usually 
sure he knows it all. If he’s any good 
at all after five years he thinks he 
hasn’t really started learning. 

From what I’ve seen you got 
exactly what’s to be expected when 
you looked for someone very young. 
They just haven’t had time to learn 
what it’s all about! 

I. R. Thomas, 
Concord West, NSW. 


From wet electros 
to computers 

I wish to congratulate the editor, Mr 
Leo Simpson, on his editorial published 
in the August edition. No matter what 
the profession or calling of the 
individual, a thorough knowledge of 
basic principles is essential. No matter 
whether the problem be technical, 
tactical, or lingual, a return to basic 
principles will usually result in a solution. 

1 am an old timer. When I first 
developed an interest in electronics, or 
radio as it was then called, the standard 
radio receiver consisted of a 224 followed 
by a 247 with a 280 rectifier. Filtering 
was carried out by the field coil of the 
speaker and a couple of wet upright 
electrolytics. The term “mellow tone” 
was applied to the shocking hum level. 

As an aspirant for an AOPC licence 
my dream was to be the proud possessor 
of a “MOPA” consisting of a couple of 
210s. My receiver was an A415 followed 
by an A409 and had installed what was 
considered to be one of the scientific 
marvels of that time (or so I thought): a 
variable gridleak. It was terribly noisy. 

Being employed in the projection side 
of the cinema industry my hobby was 
hifi and I had a pair of 245s in class A 
push-pull. This was later modified to a 
pair of 2A3’s in class AB1 push-pull with 
fixed bias. The power supply was a choke 
input filter from an 83 mercury vapour 
rectifier for good regulation. When fed 
into a Rola G12 speaker this gave me, 
what I thought at the time, to be good 
sound. 

Service in signals during the war was 
followed by five years with the 


broadcasting branch of the PMG and 
DCA until I again suffered from “khaki 
itch” and joined the army once more for 
another 24 years service until my 
retirement. During my service I “kept 
my hand in” by building various pieces of 
test equipment along with numerous 
radio and TV receivers, and also carried 
out quite a bit of part time servicing. 

Having now retired, or partly so, I am 
retracing my steps and taking out my 
ham licence. That brings me to the point 
of this letter. Have you given any 
thought to articles on ham equipment, 
particularly transmitters and -test- 
equipment? I am an ardent DIY’er from 
long ago and get the greatest thrill from 
ironing out the bugs in equipment. I 
have also developed “computer itch” and 
have an Acorn BBC model B. 

I have the greatest admiration for Mr 
Neville Williams. No matter what the 
subject under discussion he always gives 
the impression of having done his 
homework completely. His choice of 
words is well considered and when 
adversaries try to take him to task he is 
always able to “shoot them down in 
flames”. Keep up the good work. 

Having been a reader since before the 
time when the late Mr John Moyle 
joined the magazine I find that one of 
the most interesting articles is that of 
The Serviceman. His writings have 
helped me on many occasions in the past 
and will continue to do so, I hope, in the 
future. May he continue with his good 
work as he also appears to be a most 
knowledgeable gent. 

Wishing you the best for the future. 

J. T. Self, 
Macleod, Vic. 
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Sleight of hand: 

Bryan Maher replies 

May I thank J. Middlehurst (letters 
EA Sept 84) for his appreciation of my 
op amp series. Happily he enjoys an 
argument: he is about to be embroiled in 
another. 

Input (and output) impedance can 
only be defined by differentials, ie small 
changes. The input impedance of 
anything is measured by applying a small 
change dV in the applied voltage, and 
noting the resulting small change dl in 
the input current (all other conditions 
being held constant). Then the input 
impedance Zjn j s equal to: 


Zin= df 

Fig.9, p98, EA July 84, is the subject 
of this debate. Here, because there is no 
feedback to the IC pin 3+ (and we 
assume that the input conductance and 
current are both negligibly small), the 
input impedance looking into the 


Who cares how 
AM radio works? 

Don’t you think that it’s just a little 
strange that all the world is out of step 
except you? Statistically a consistent 
result is usually a reliable one, so if 
none (or only very few) of the 
engineers interviewed could answer 
your questions then it’s just possible 
that you’re asking the wrong 
questions. You have some quite 
common misconceptions of what an 
engineer is and where he fits into the 
world. 

Let’s get one thing straight: an 
engineer’s function is to make money 
with the minimum of time and 
resources. In your business that 
requires a broad knowledge of a wide 
range of matters electronic. (I’m a 
mechanical engineer with only limited 
professional experience in electronics 
but even to one not trained in the 
subject your approach is shallow.) 
Yours is a very unusual requirement 
and I’m not in the least surprised that 
you’re having difficulty filling it. 

Out here in the real world engineers 
are expected to solve problems, not to 
reinvent wheels, or AM radios, or 
audio amplifiers, or even nuts and 
bolts. If problem solving was as simple 
as that we’d have been computed out 
of business years ago. 

An engineer, when he is required to 
work on some problem revolving 













positive input terminal is clearly RiB + 
RfB. 

Now let’s look at the negative input 
terminal with its input voltage V(IN) —. 
We have stipulated that everything else, 
including the other input (V(IN) + , be 
held constant during this measurement. 
Incidentally we don’t care what value 
V(IN)+ is, as long as it is temporarily 
held still. 

If a small change dV is made in 
'V(IN)-, a small change in current dl 
will result in RiA. Should that current 
change attempt to cause any voltage 
change at IC pin (2-), this would only 
result in a much larger change of 
opposite sign in output voltage V(OUT). 
This, in turn, causes a current in RfA to 
negate any change in voltage at IC pin 
( 2 -). 

In other words, we cannot make any 
appreciable change in voltage at IC pin 
(2-), despite change in current dl 
feeding it. We have a virtual earth effect 
at the IC pin (2 -). Therefore it looks as 
if pin (2—) is grounded as far as the input 
is concerned. 

Therefore the input impedance —— 
dl 



Simple differential amplifier circuit. 
V(OUT) = (Rf/RiXVIN(+) - VIN(-)), 
where RIA = RiB and RfA = RfB. 


at the negative input is approximately 
just RiA. So it is true that the input 
impedances of the two inputs are in fact 
different. 

Zj n at V(IN-) = RiA 
Zj n at V(IN + ) = RiB + RfB 

Bryan Maher, 
Yeppoon, Qld. 


around say an AM radio, will firstly 
familiarise himself with the 
requirements. This is where his 
training starts to come in. 

Next step is always to, if at all 
possible, buy the required 
components/equipment/technology 
from someone who has already 
“invented that particular wheel”. 
Only very rarely indeed, in the case of 
well established technologies, is it 
profitable or necessary to start 
bogging down into the details. But, if 
all else fails and detailed design does 
become necessary, then and only then 
the engineer will pull out his reference 
books and get into it., 

So who cares how a superhet AM 
radio works? You can buy one at 
Woolworths for less than five bucks. 
If you need to know how it works 
your local public library will probably 
have a satisfactory book on the 
subject which you can borrow for 
free. 

What questions should you have 
asked? Well I think for a start that 
you can take it as read that anyone 
who has graduated from any of the 
major universities has an adequate 
theoretical training. They don’t give 
degrees away. Probably the most 
important thing for you would be his 
ability to express himself with clarity 
and wit. You could number on 
pterodactyls’ teeth the engineers who 
can do that. 

Finally mate, you don’t from what 


I’ve seen of EA over many years, 
have either the need of or the work 
for an engineer. Get yourself a good 
technically minded journalist and 
back him up with consultants when 
he needs them. If you’re concerned 
with the technical side get a good 
technician. Leave the engineers to 
find their boredom in some more 
difficult field. 

EA is an excellent magazine in its 
class, but don’t kid yourself that it has 
anything of substance to offer the 
professionals. 

J. P. Murphy, 
Windsor, NSW 

• The superhet is fundamental to all 
communications technology and we 
cannot understand why any self- 
respecting electronics engineer would 
have such a total lack of curiosity in 
the subject. 

There is no way we could function 
properly as an electronics magazine 
without the services and skills of 
engineers. That is why we have 
engineers (or people studying the 
relevant course) on staff. 

You say you are a mechanical 
engineer. Then perhaps you can 
appreciate that an electronics 
engineer who does not understand the 
details of a superhet is like a 
mechanical engineer who does not 
understand how a two stroke petrol 
motor works. Sure you can buy a two 
stroke motor cheaply, but engineers 
should still understand them. 


Cash More Sound 

☆ ☆ ☆ ☆ 

SOUND SYSTEMS 
DISCOTHEQUE’S & LIGHTING 



SOUNDCENTRE DISCOTHEQUE CONSOLE 

200 X 200 watt inbuilt amplifiers 
JVC — National D/Drive T/Tables — 
cassette deck — 2 mic inputs W/V/oride 
tape & aux in-out carpet covered. 



* 18-lamp bar rotator 

* projectors * fuzz lites 

* fog machines * scanners 

* colourer par 30 lamps 

* light boxes * mics-stands 
Manufacturers of speaker 
cabinets discotheque consoles 
— rope lights chasers etc. 

For your entertainment needs contact: — 

CASH-MORE SOUND 

or visit the showrooms: 

356 LIVERPOOL RD., ASHFIELD, NSW 2131 
TELEPHONE: (02) 798 6782 TLX: AA74549 

HIRE—SALES—INST —SERVICE 
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BANKCARD HOLDERS—PHONE ALTRONICS TOLL FREE 008 * 999 • 




PHONE YOUR ORDER - ALTRONICS TOLL FREE 008 • 999 • 007 


ALTRONICS 

„ MONEY BACK 
~k PLUS $5.00 

^ guarantee 


Deal Cmtomer, AtutfHyp fodu'SSal* atlne ?iigh pndafd 

believe our future P^B^hnve adopted. So for November and 
standards of service we have M°P^ d our pr0 ducts and/or 

December 84 we Pjp^9®ou lav return your purchase to us for a 

service is not as wecia m you may remrnj^^P^^^^^ order 

SS.S™ please*aMow°transportation costs) fL . I 

Regards 
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AMAZING LOW COST 
SMOKE/FIRE 
DETECTOR 



Stop Press Stop Press Stop 

Altronics Scoop Altronics Scoop 


Attractive $ 1 4* 

4* celling mount type 

Every year 100's of Australian Men 
Women and Children perish thru house 
fires and smoke inhalation. 


died h 


I a Smoke Sentry Alarm 


__ jensor detects parti 

earnest stages of fire e g. smouldering 
m wakes the soundest of sleepers. 

* Low cost 9 volt battery lasts approx. I year, easily replaced. 

* Low battery alarm * Test Switch. 

* Dead easy to install - takes less than 10 minutes - all you need 

Protect yourself and your whole 
family as of touay 



Features ■ Extra Fast 100 characters p« 
second ■ 192 ASCII charar*— 
standard, 96 Italic) ■ Bit Image ,. 

■ Friction and Sprocket Paper Feed -« 
(100mm to 254mm Paper) ■Columnsi- 
Normal/80.Condensed/142, Enlarged/40 
condensed double width/71 ETite/96. 
Enlarged Elite/48. ■ Logic Seeking - bi 
directional ■ Letter quality print. Two 
Models O 1170 parallel interface 
(standard Centronics) D 1172 Serial RS 
232 with Flag Control and X on/X off 
Handshaking. 


OSCILLOSCOPE 

SENSATION! 

Altronics and EA have come up with the 
best value Oscilloscope on the market 
today - IN A KIT - 



asked Do y< 


kit?" - Our answer-up until now-lnas 
been that built and tested units were not dearer than 
kits, if you could get a kit at all The Altromc K 2000 
Cathode Ray Oscilloscope kit has a guaranteed 
5MHz band width but should go to around 6 5MHz 
‘eatures 75mm (3") CRT Blue Phosphor with 

_te graticule, separate vertical and horizontal 

BNC type input sockets etc Remember a 5MHz 
—ne is usually adequate to troubleshoot most 
o processor and other digital circuitry as well! 
is a wonderful opportunity to learn electronics 
end up with a valuable piece of test equipment 
__ well The Altromc K 2000 kit is absolutely 
complete. The chassis is prepunched and every 
;„„i.«..♦«* rewsare provided 

Ref: EA 
October 1984 


component including nuts and sc 

ONLY $229 


Programmable 

Mini MoJj" 
Robot 



FULLY APPROVED 

DC PLUG PACKS 

jst the shot for powering Battery operated 
..avices such as Video Games etc Two 
Models—cover 99% of battery powered 
products Super attractive blister 
packaging. 



240/3.4.5.6.7.5.9.12v 240/6,9.12v 

@300 mA @ 500mA 

$12.50 $14.95 

Manufacturers, Resellers-Contact our 
Wholesale Department for our fantastic bulk 
rates. Phone Steve Wroblewskl or Peter 
Stark on 09 3817233. 

HEATSINK COMPOUND 
BUY THE BULK 150g PACK — 
irs 378% MORE ECONOMICAL! 


ming Handbook Supplied 

4 BIT 

. wim j DEDICATED 

j ALTRONICS I MICRO processor 
: • CONTROLLER 


• FOR DESPATCH P€*P CHARGES AND ADDRESS DETAILS PLEASE REFER TO OUR AD- ON PAGE 115 



K 1600 7.5gm Pack 
K 1610 150gm Pack $9- 50 


BANKCARD HOLDERS-PHONE ALTRONICS TOLL FREE 008 • 999 • 007 FOR NEXT DAY J 
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_ FAMOUS MASSIVE PRICE BREAKTHROUGH! 

^ ‘WKgSM VOYAGER ELECTRONIC BELT DRIVE TURNTABLE 

-^gpWCAR COMPUTER . 

w* Manufacturers Cost!! Because of our buy we can pass them on to vou at a MASSIVE 

‘ AS REVIEWED SAVING.The Turntables are made in England by BS.R They are unmountedand 

EA OCT '82 P26-28 suitable lor Disco Consoles. 3-in-ls etc. They are also ideal as replacements for 

ETI NOV '82 P26 existing 3-in-l sets (See Specifications) But there is an aspect that is really amazing! 

You can work the Turntable from 9-12V DC. This means that vou can run the unit from a 
COMPLETELY “ r , or ,ru <*! (The A 0612 model can of course run on 240V mains). The Turntable 

ONLY BU,LT AND TESTED : 

<125 MADE IN ENGLAND! - OUALITYI the 33 & 45 rpm speed has bee^accurme'ly set inThe fac^y.'you^Tve^t^acihty'to 

- Y make pitch adjustments underneath the turntable. The DC Motor Drive (as used in the 

contains equivalent Of thousands Of transistors — uses massive custom best turntables) is electronically controlled!! Each unit comes with comoiete 

LSI Chip to achieve low price. _ ^ instructions. Quantity limited! You will have to hurry to avoid disappointment 

Never before has such a comprehensive car performance computer been enrmr.n.-r..... pro .men, 

offered at such a low price! Once again miracle microprocessor technology SPECIFICATION ^ - 

has enabled us to pass enormous savings on to vou! • XL 

But don t let the low cost fool you. The vovager car computer Is the most * Dimensions 33oiwix?R«;ini,fin ^ . 

comprehensive product that we have seen, no other car computer (H) mm overan ' ' ( 1 

matches this one at even twice the price! you could buy a $20,000 Holden . PiatterDtameter 280 mm -"'v NSltt 

and not get a better car computer! : , f'® f gsm. A nk. 

Just checlt the features, we are sure that vou will calculate that the "vovager , Pir? p k , „ J j 

represents outstanding value! Hlck up Arm Counter balanced ^.j: 

FEATURES: * Instant fuel consumption In lltres/IOOkm and MPCI (most 'YPe with cueing facility ' 

others have only one of the above) lust switch from one to the other as * Pick-up ceramic stereo with 

you drlvealong. * instant speed, time and other fuel data. * vlsualand diamond stylus 

audible excess speed alarm. * Turntable operation - auto stop. wmAZINb 

INSTALLATION: The "Voyager comes complete with an unbelievable array of returns to rest automatically. X. LOW PRICE 

mounting configurations, on dash, under dash or stalk mount. All Installation Turntable chassis is sprung on all X 

hardware Is supplied (even a roll of Insulation tape!) as well, of course, as the corners Xr CAT.A0612 $29.95 

speed and fuel sensors A lavishly Illustrated Installation manual Is provided as * Output stereo RCA sockets 

well as a comprehensive operators manual. P w° v ' d h ! d 1 240V VERSION (includes 12V adaptor) 

PROFESSIONAL both models bull. " 7. , “-“-mss 

HORN SPEAKERS . 

NOW IN USE WITH 

THE WEST AUSTRALIAN EDUCATION DEPT AND PWO . KA >1 . 

30 WATT WITH LINE TRANSFORMER IMICROBEE KEYBOARD” ^ 

Multitap Inbuilt line transformer allows taDS ™ V c „ 

330/J0W, 660/1SW, 1000/10W. 2000/5W Universal ONLY S- Pul1 60 Key Qwerty 

swivel mounting bracket supplied. ^^L£7j^rVCCrT'z~^ ^ $19 50 « Computer Keyboard 

C2 ° 33 .$69.95 has^beer^usecT wi?h *the 

4 or more. $67 80 ,amous Micr ° be «> Comp- 

cZs*’ 15 WATT WITH LINE TRANSFORMER D1510 wUh mlunUng 0 ^^ 

i I Si«.'WJi" e 2^ ,0 iK/ e 2 r SW^ourtthig $29.95 

| I bracket clears line TX allowing rear wall mounting ♦ ♦ ♦ * * 

&-J C2030.$59.95 ************* 

I 4 or more $56.oo Superlative 

H 0 OR C N S SPEAKER ,ENCY ....... MICRON SERIES H MONITORS 

Two Models 5&10 Watt 8 ohm / WSk ~~X 

Fully weatherproof.New unique r% m * 1050 lines resolution at centre screen. ★ 22MHZ 

&SiKWffi 8ure! hiflh B— bandwidth. * Video input impedance switch 
SuPtlbiefor^A^ntercomand M fjl 9 allows networking use. * incredible - repeat 

••curity systems etc. eg -|Q U p incredible — resolution. 

C 2010 5W $9.50 8.50 xBfco* Guaranteed (we mean It) to out perform any other low cost 

C 2015 10W $11.50 9.50 monitor in Australia ^ 

Telephone Type Cable $20 Qpp TH | S MONTH 

D1115 Series 2 Nonglare Green $199.50 
0303 per metre.«, D 1116 Series 2 Nonglare Amber $210.00 

per 200m roll. $56 00 

20 WIRE (10 Pair) 

pair. i-5 8 s L L u n E /°e™^/GREEN/BRowN/ phosphor. Front 

FOUR WIRE Pairs 6-10 BLUE/ORANGE/GREEN/BROWN/ COntrOlS — POWCT 

reo/black/blue/white slate wi.h Ye,,ow mat.. on/off, character 

W 0302 per metre.50 W 0310 per metre. $1.50 brightness/intensity, 

per 200m roil. $46.00 per 200m roil.$200.00 display centering. 

Rear Controls — 

SHIELD AUDIO CABLES Background intensity, 

Lap .creenea 14/.12 mm inner conductor size with 48 stand H/Outy screening Vertical and horizontal ■ 

upp e on m ree s < chM|f « w|r »> B - # ' g’^ai^/whlna m “ adjustment etC. 

. x ^ input impedance — 

— V* SffiSTiMiroc 

*«', “°T,> »•» SSSf&i’nSr 

twin core direct from the 

SINGLE CORE TW.N CORE Fi,”8" 4 CORE mOhitOr Bandwidth 

Per Metre.40 Per Metre . .50 Per Metre . .60 Per Metre . ... $1.00 — 10HZ-22MHZ Resolution — 

Per loom ... $25 Per 100m $39 Per loom $40 Per loom $60.00 ioso lines minimum at centre screen. 

PHONE YOUR ORDER — ALTRONICS TOLL FREE 008 • 999 • 007 
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Radio wave 


Radio propagation is a complex and little 
understood subject. This article introduces the 
topic and discusses the various modes by which 
radio signals are transmitted. 


There are five basic ways by which a 
radio wave can travel from a transmitter 
to a receiver. The five “propagation 
modes” are space wave, surface wave, 
sky or ionospheric wave, scatter and 
satellite transmission. The best mode for 
a particular task depends on the frequen¬ 
cy of the transmission. 

Methods of propagation 

When the transmitter and receiver are 
located in “line of sight”, with no 
obstruction between them, radio waves 
can propagate in a straight line, although 
a wave reflected from the ground is also 
possible (see Fig.l). 

The direct line-of-sight wave and the 
ground reflected wave are known collec¬ 
tively as the “space wave”. These are ob¬ 
viously not the only two paths of travel 
possible however, because otherwise no 
radio signal would reach a point such as 
‘R\ over the optical horizon of the 
transmitter. One mode of over-the- 
horizon propagation is the “surface 
wave”, which travels in close proximity 
to the Earth’s surface and follow the cur¬ 
vature of the Earth (Fig.2). 

Radio waves may also reach a receiver 
by being reflected from the ionosphere, a 
region of charged particles in the upper 
atmosphere. The radio wave in this case 


is referred to as the “sky wave”, and 
follows a path shown in Fig.3. 

In addition, radio waves can be 
transmitted far beyond the optical 
horizon by “scatter propagation”. This is 
not a reliable method of propagation 
because of variations in the scattering 
properties of the atmosphere, but is used 
when other methods are not available. 

Finally, the newest method of radio 
propagation involves Earth satellites. An 
artificial satellite placed in orbit at an ap¬ 
propriate height above the Earth picks 
up the transmitted signal, amplifies it 
and then retransmits it back to Earth (see 
Fig.4). 

The radio spectrum is divided into 
various frequency bands, each of which 
can utilise one or more of the propaga¬ 


tion modes mentioned so far. Table 1 
lists the various classifications. 

Surface waves 

At frequencies below about 500kHz, 
practical vertical antennas are very small 
compared to a wavelength. The 
wavelength of an electromagnetic signal 
is given by: 

X (metres) = 300/f(MHz) 
where X is the wavelength in metres. At 
500kHz, this works out to be 600 metres. 

Practical antennas are smaller than 
this and, under these conditions, the 
wave reflected from the ground and the 
direct wave cancel each other out, leav¬ 
ing only the surface wave. A radio wave 
consists of an electric field and a 
magnetic field. The electric field is 
perpendicular to the surface of the Earth 
and antennas used for surface wave pro¬ 
pagation are generally vertical metal 
towers. 

As the surface wave moves away from 
the transmitter, the magnetic field is cut 
by the surface of the Earth, and this 
leads to induced currents being 


TABLE 1 Frequency 

Classification 

Abbreviation 

30-300HZ 

Extremely low 

ELF 

300-3000HZ 

Voice 

VF 

3-30kHz 

Very low 

VLF 

30-300kHz 

Low 

LF 

300-3000kHz 

Medium 

MF 

3-30MHZ 

High 

HF 

30-300MHZ 

Very high 

VHF 

300-3000MHZ 

Ultra high 

UHF 

3-30GHZ 

Super high 

SHF 
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generated in the Earth’s surface, which 
amounts to a power loss. The power is 
lost to the ground as the surface wave 
moves forward and the resultant effect is 
that the surface wave tilts over as it 
moves forward and could eventually be 
totally absorbed (see Fig. 5). 

The extent to which the surface wave 
is attenuated depends on the type of sur¬ 
face it passes over. When propagation 
takes place over sea water, which is a 
good conductor, and the frequency is 
below about 100kHz, the surface absorb- 
tion and attenuation due to the at¬ 
mosphere is very small — and the angle 
of tilt is the only limiting factor! 

The angle of tilt is directly propor¬ 
tional to the frequency. At the low fre¬ 
quency end of the spectrum, waves are 
able to travel very large distances, even 
right around the Earth, if the transmis¬ 
sion conditions are correct. 

Frequencies in this band are thus par¬ 
ticularly useful for maritime communica¬ 
tions and worldwide time and frequency 
standards. Ships use about 10 to 100kHz 
for navigation and communications, and 
shore-based time and frequency standard 
stations use fairly high transmitter 
powers — generally about 1MW — to 
reach ships at sea. 

The Omega navigation system uses 
VLF radio waves to communicate with 
submarines at depths of up to 500 
metres. (The submarine’s towed antenna 
is at a lesser depth than this, however). 
Omega stations operate on carrier fre¬ 
quencies between 10 and 14kHz. By 
measuring the phase differences between 
signals from several Omega stations, a 
mobile receiving station can establish its 
position quite accurately. 

Another VLF user is the US Naval 
Communications station at North-West 
Cape in Western Australia, which is used 
to communicate with submarines in the 
Indian and Pacific oceans. 

Similar considerations apply to the 
medium wavelengths. In this case the 
physical length of the antenna is made 
proportional to the wavelength, and 
practical quarter and half-wavelength 
antennas are feasible. The amplitude 
modulated broadcast bands used for 
domestic radio transmission are in this 
frequency range. 

Ionospheric propagation 

The ionosphere plays a major role in 
transmissions in the frequency range of 
500kHz to 30MHz. The ionosphere is 
the upper region of the Earth’s at¬ 
mosphere in which gases are ionized by 


radiation from outer space, principally 
solar radiation. The region extends from 
about 30km to 300km above the surface 
of the Earth. 

The ionosphere itself is divided into 
several layers in which the maximum in¬ 
tensity of the ionization varies. These 
layers are designated D, E and F in order 
of height. During the daytime the F layer 
splits into two separate layers called FI 
and F2. At times a peak electron density 
has been observed in the D layer, in¬ 
dicating that the region from 50 to 70km 
above the Earth’s surface could be con¬ 
sidered as a distinct layer, the “C” region. 

Fig. 6 shows a graph of electron densi¬ 
ty against height above the Earth. 

Remember that Fig. 6 shows an 
average situation. The actual propaga¬ 
tion conditions depend on many 
variables, some of the more common be¬ 
ing time of day, seasonal influences, the 
latitude and the 11-year sun spot cycle. 
Day to day variations in the ionosphere 
are referred to as “diurnal variations”. 

Let us briefly examine the mechanism 
that gives rive to these layers. At great 
heights above the Earth, the ionizing 
radiation is quite intense but the at¬ 
mosphere is rarefied. Consequently, the 
few gas molecules present cannot create 
a significant ionization density. 

As the height decreases, the 
atomospheric pressure and the ionization 
density increases until a height is reached 
where ionization is at a maximum. As 
the height is further decreased, 


atomospheric pressure increases but the 
ionization density decreases because the 
ionizing radiation is absorbed in the pro¬ 
cess of ionizing the upper atmosphere. 

The existence of several layers is ex¬ 
plained by the fact that the atmosphere is 
made up of a mixture of gases, each of 
which behave in a different manner 
when exposed to ionizing radiation. Fig. 
7 shows the relative positions of the 
various layers. 

The D layer is the lowest of the 
recognised regions, lying between 70 and 
90km above the Earth. The atmosphere 
in this region is comparatively dense and 
ions rapidly recombine to form uncharg¬ 
ed molecules. Maximum ionization is at 
noon, diminishing as the sun sets and 
vanishing completely at night. 

The D layer completely absorbs fre¬ 
quencies below 2MHz, so broadcast 
band transmissions are not reflected dur¬ 
ing the day. At night the D layer disap¬ 
pears and medium waves are reflected 
off the next layer above, the E layer. 
Thus, the range of medium wave stations 
is considerably increased, allowing in¬ 
terstate broadcast band stations to be 
heard during the night. 

The E-layer lies between 90 and 
130km above the Earth. Its ionization in¬ 
creases from sunrise to noon, reaching a 
maximum at noon. The E-layer also re¬ 
mains weakly ionized at night. 

The F layer is the region of the at¬ 
mosphere between about 130km and 
about 500km. At night a single layer oc- 


ELECTRONICS Australia, December, 1984 


15 































Radio wave propagation 


cupies this region but, during the day, 
the F layer splits into two layers called 
the FI and F2 layers. The F2 layer has 
the highest level of ionization. 
Maximum Usable Frequency 
The highest frequency that is reflected 
from a given layer when the transmission 
is perpendicular to the layer is called the 
critical frequency, given by the formula: 
f crit = 9VN 

where N is the electron density of the 
region under consideration. 

The Maximum Usable Frequency 
(MUF) is the maximum frequency that 
can be reflected off a particular 
ionospheric layer. The actual frequency 
of transmission is generally chosen to be 
about 15% less than the MUF. Whether 
or not a wave will be reflected off a par¬ 
ticular layer depends also on the angle of 
incidence as shown in Fig. 8. Fig. 8 (a) 
shows that happens when the angle of in¬ 
cidence remains fixed but the frequency 
is changed, while Fig. 8 (b) shows the 
situation when the frequency is kept fix- 
eti and the angle of incidence is varied. 

The MUF and the critical frequency 
are related by the equation: 

MUF x Cos i = f cril 

where i is the angle at which the wave 
enters the ionized layer. 


Virtual height 

Virtual height is the height from 
which the radio wave would appear to be 
reflected if it had undergone a perfect 
reflection — see Fig. 9. However, the 
wave does not undergo a perfect reflec¬ 
tion, but follows a curved path such as 
A B C D E. The actual height from point 
C to ground is therefore less than the vir¬ 
tual height, h. 

The virtual height is, however, used in 
calculating the transmission path bet¬ 
ween two stations. In Fig. 10, the 
transmission path between transmitter 
(T) and receiver (R), as measured along 
the surface of the Earth, is shown as “d”. 
9 is the angle made by the antenna main 
beam at the point T, h is the virtual 
height, and R the radius of the Earth. 

The transmission path (TR) can be 
calculated as follows: angle 
a = 90° + 20° = 1 10° and side 
OT = R = 6370km. 

The angle 0 can be found from the 
Sine Theorem: 

6570/Sin 110=637O/Sin0 
which gives 0 = 65.65°. Thus /3 is equal 
to 180-(110+65.65) = 4.34°, or .0758 
radians. TR can now be found from the 
equation: Angle in radians = Arc/radius. 
Thus .0758 = (d/2)/6370, ie. d = 
965.9km which is the path TR. 


Measurement of virtual height is 
usually carried out by an instrument call¬ 
ed an ionosonde. A pulse of about 150/ts 
is transmitted vertically upwards. The 
reflected wave is received very close to 
the transmission point and the time t re¬ 
quired for the round trip is measured. 
The virtual height is given by: 
h = Ct/2 

where C is the speed of light. 

The ionosonde can sweep over a fre¬ 
quency range, for example 1MHz to 
20MHz, in about three minutes and has 
facilities for plotting virtual height 
against frequency, resulting in a plot 
which is called an ionogram. 

Skip Distance 

There is a minimum distance over 
which communication at a given fre¬ 
quency can be established by means ol 
the sky wave. Usually the MUF is used 
for tjie link. If an attempt is made to 
shorten this distance by using a smaller 
angle of incidence, the radio wave will 
not be returned from the ionosphere, but 
will pass through it. This minimum 
distance is called the skip distance — see 
Fig. 11. For a certain transmission fre 
quency each ionospheric layer has a dif¬ 
ferent skip distance. 

For communication between twc 
points separated by more than about 
4000km, two or more hops are required 
as shown in Fig. 12. The number of hops 
possible depends on the transmitter 
power and the losses at each ionospheric 
reflection. 

Ionospheric Disturbances 

The ionospheric variations described 
above are not regular or smooth as 
assumed, and calculations based on these 
assumptions yield only approximate 
results. Some irregularities travel 
through the ionosphere at speeds greater 
than lkm/s and are referred to as Travel! 
ing Ionospheric Disturbances (TIDs) 
The causes of these disturbances have 
not been fully determined, although 
some contribution is assumed to be made 
by gravity, electric currents, plasma in 
stabilities and solar activity. 

Complete loss of signal has beer 
observed to accompany solar flares 
These fade outs occur very suddenly anc 
are known as Sudden Ionospheric Distur 
bances — (SIDs). They are also referrec 
to as Dellinger fade outs and Mogul 
Dellinger fade outs, after Dellinger anc 
Mogul who observed them in the US anc 
Germany respectively. 

During solar flares, protons are alsc 
emitted by the Sun. These reach the 
Earth about 30 hours after the flare anc 
affect the Earth’s magnetic field 
resulting in what is termed a magnetic 
storm. Magnetic storms affect radic 
waves, especially at higher latitudes. 

Another form of ionospheric ir 
regularity is called Sporadic-E. Thin 
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highly ionized regions are formed in the 
E-layer which can reflect very high fre¬ 
quency signals that would normally pass 
through the ionosphere. These ir¬ 
regularities are formed with no periodici¬ 
ty, hence the name sporadic. Due to 
these “freak” conditions, distant VHF 
TV stations can sometimes be received. 

Ionospheric or sky wave propagation 
has been used since the early days of 
radio, when large distances had to be 
covered. Recent applications of satellites 
have overshadowed some of them but, 
because of its low cost and simplicity, sky 
wave propagation will continue to be us¬ 
ed. Radio amateurs use sky wave pro¬ 
pagation to achieve world wide com¬ 
munication with very modest transmitter 
powers. 


Probably the major application, and 
the one that will continue for many 
years, is that of marine communication. 

The Space Wave 

Sky wave or ionospheric propagation 
is not possible at frequencies above about 
30MHz, in what are called the VHF and 
UHF bands. These frequencies pass 
through the ionosphere. Propagation at 
VHF and above is restricted to the space 
wave which travels in the lower region of 
the atmosphere (called the troposphere). 

Slight refraction of radio waves occurs 
in this region due to the refractive index 
of the atmosphere, resulting in “radio 
line of sight” which is somewhat longer 
than the “optical line of sight”. 

Space wave propagation is used for 
FM broadcasting, TV broadcasting, land 
mobile radiotelephones and point-to- 
point microwave links. Normally, one or 
more base stations are used, mounted on 
a tall building or hill to increase the effec¬ 
tive range of the system. 

In scatter propagation, frequencies 
between 350MHz to 10GHz are used. A 
high power radio wave is transmitted up¬ 
wards and a very small fraction of the 
transmitted energy is forward scattered 
by the troposphere and directed 
downwards towards the earth. 

The forward scattered energy is receiv¬ 
ed by a high gain antenna, normally a 
parabolic type. The distance between the 
transmitting and receiving stations is 
about 300 to 500km and nearly always 
covers geographically hostile terrain such 
as mountains, jungle etc. This mode re¬ 
quires high power transmitters and high 
gain low noise receivers, and is normally 
used when no others are available. 


Satellites 

Communications satellites can be 
divided into two basic classes called asyn¬ 
chronous and synchronous satellites. 
The former continuously change their 
position with respect to the Earth, which 
leads to antenna tracking problems. The 
latter type rotates about the Earth’s axis 
at the same speed and direction as the 
Earth. Under these conditions, the 
satellite remains in a fixed position 
relative to the Earth’s surface and can 
thus be used as a repeater station. Three 
such satellites can be located at an angle 
of 120° to each other to give complete 
coverage of the Earth. 

The transmitting and receiving equip¬ 
ment on board a satellite repeater is 
similar to that used on a ground station, 
except that miniaturisation is used as far 
as possible and power requirements kept 
to a minimum. The same antenna is used 
for transmitting and receiving. Frequen¬ 
cies used are normally 4/6GHz, with 
transmission and reception on two dif¬ 
ferent frequencies. 

At the present time, all overseas TV 
broadcasts are via satellite and so also are 
a large number of telephone conversa¬ 
tions. The round trip distance for a 
satellite link is of the order of 70,000km 
and this leads to a transmission delay in 
the link. Echo suppressors' are used in 
telephone links to reduce delayed echo to 
an acceptable level. 

Finally, it is worth mentioning the 
amateur satellites used by radio 
amateurs. These are popularly called the 
“Oscar Series” — Orbiting Satellites Car¬ 
rying Amateur Radio. Unlike the type 
discussed above these travel across the 
equator and contact between two sta¬ 
tions can be held only for a short time. * 
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One needs to spend only a short time looking 
over the McDonnell Douglas F/A-18 Hornet, and 
talking to engineers at the Government Aircraft 
Factory, to realise that Australia’s new tactical 
fighter is poised at the leading edge of a whole 
range of aviation technology. But, to readers of 
this magazine, it will be seen, primarily, as an 
aircraft packed with state-of-the-art electronics. 


Certainly, the F/A-18 comes as close 
as any aircraft yet to the computer- 
controlled, push-button interceptors of 
science fiction. In fact, US Navy pilots 
who have been flying it for the past 
couple of years refer to the plane as the 
“Tron Machine” — short for electron 
and reminiscent of the Walt Disney scifi 
film by the same name. 

Pictures and brochures from 
McDonnell Douglas extol the ultra¬ 
modern design of the F/A-18A: its 
power, speed, range, payload, agility, 
versatility and ease of maintenance; its 
“integrated, digital cockpit”, with three 
cathode-ray tubes plus “head-up” 
facilities for flight data, navigation, 
radar, weaponry cues, etc; its extensive 
electronic monitoring and programmable 
flight control computers, multi-mode 
radar and radar sensing, weapons 
guidance systems, inertial navigation, 
communications, and much more. 

Photographs and drawings show how 
accurately the switchable 7-mode radar 
with DBS (Doppler beam sharpening) 
can map a city, an airfield, a river 
crossing; how it can scan specific sectors 
ahead of the aircraft, track up to ten 
potential targets at the one time and 
provide “illumination” for radar 
controlled missiles; how the FLIR 
(forward looking infrared) pod can 
provide a video picture of buildings, ships 
or vehicles at night or through heavy 
overcast. 

Typical attack routines are depicted, 
with the F/A-18 using terrain following 
for the initial approach, and high-speed 
evasive manoeuvres over the target, for 
photographic purposes or in preparation 
for a further strike. 

And, when the plane itself is 
illuminated by radar, a 360-degree 
display on one of three CRTs in the 
cockpit indicates the direction, range and 
type of signal, allowing the pilot to take 
appropriate action. 

If McDonnell Douglas appear to be 
unduly forthcoming about the electronic 
equipment aboard the F/A-18, it is 


because both they and the US 
Government want to attract buyers for 
the plane amongst friendly governments, 
both to up-date their military resources 
and to spread the enormous development 
costs. To win selection — against ten 
other submissions in the case of 
Australia — the plane has to be 
promoted just as deliberately as any 
other product. 

Currently, the US Department of 
Defence plans to procure 1377 
“Hornets” - as they like to call them — 
with firm orders for 138 more from 
Canada, 84 from Spain and 75 from 
Australia, 13 of them double seaters. 
But, say McDonnell Douglas, “potential 
allied procurement by nations including 
Greece Israel and Turkey could push 
total program production to more than 
2500 aircraft”. 

Essentially, what the company offers 
in the F/A-18 is a very sophisticated, 
very high performance weapons 
platform which can provide the 
backbone of an airforce well into the 
next century. The precise tactical role 
which the plane might fill, its ultimate 
instrumentation and weaponry, the 
manner in which it is maintained and 
upgraded over the years will all be 
matters for individual governments. 

To a couple of my questions about 
instrumentation for the RAAF, project 
engineers at GAF (Government Aircraft 
Factory) appeared not to know the 
answer. Their role was to provide the 
equipment which was regarded as 
standard to the aircraft. “Classified” 
equipment would normally be fitted by 
RAAF mechanics after delivery, they 
said. 

US, Australian needs 

Australia’s aquisition of the F/A-18 
has been marked by considerable 
political in fighting and by controversy 
within the services, because of its 
demands on the defence budget — 
demands which effectively scuttled the 
Fleet Air Arm. Industry, too, has had its 



problems, with important phases of the 
program enmeshed in bureaucratic red 
tape. But none of that is really surprising 
in a military re-equipment program that 
is now likely to leave no change out of 
$4000 million 

Stripped of all that, however, it is 
simple enough to trace the events that 
led up to the morning of June 5, last, 
when a US Air Force C-5A Galaxy 
transport touched down at Avalon, 
Victoria, home base of the Government 
Aircraft Factory. In its hold were two 
F/A-18s: TF-3 (No. 3 in the Australian 
order) painted, broken down and ready 
for reassembly; and TF-4, requiring a 
much higher content of Australian 
resources. 

It was in 1968 that the RAAF first 
suggested that planning should begin for 
an ultimate replacement for their French 
designed “Mirage” fighter, by then in the 
latter half of its local production 
program. At that stage, however, it was 
decided that, with “life of type 
extensions”, the Mirage could be 
maintained in service for another 20 
years. 

That decision was effectively 
reaffirmed in 1973, when a fighter 
evaluation team lead by Air Vice- 
Marshall Robey examined the French 
Mirage 1, the Swedish SAAB Viggen, 
the McDonnell Douglas F-15 and the 
Northrop Cobra, only to reach the 
conclusion that it would be wise to await 
one of the new designs which were then 
in the pipeline. 

The matter was raised again in 1976 
and, this time, an official request for 
submissions was released, which yielded 
eleven responses. Evaluation during the 
following year reduced the list to five: 
the Mirage 2000, Tornado, F-16, F-18L 
and F/A-18. Of these, all but the F-16 
andtheF/A-18 were eliminated in 1979, 
with the RAAF opting for the latter in 
1981. 


Perhaps it wasn’t surprising because 
the F/A-18 was the end result of 
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American combat experience in 
Vietnam. Up to that time, both the US 
Navy and Marine Corps had based their 
equipment and pilot training on the 
concept of specialised attack aircraft (eg 
A7 Corsiar) and specialised fighters (F4 
Phantom). 

But, faced with the increasing costs 
and support poblems of single-role 
aircraft, and with mounting losses due to 
more effective surface-to-air missiles, the 
US Department of Defence had to re¬ 
think that whole strategy. 

Accordingly, it directed the US Navy 
to initiate a feasibility study directed 
towards a single, high performance 
aircraft that would fill both roles, be less 
vulnerable and, of necessity, easier to 
maintain under service conditions. The 
end result was the F/A-18. Developed 
from Northrop’s YF-17, it flew for the 
first time in November ’78 and, after 
proving and development, entered US 
squadron service in January ’83. 

RAAF requirements 

Fortuitously for Australia, the multi¬ 
role doctrine, which had to be learned 
the hard way by the USN and Marines, 
was one to which the RAAF had long 
been committed — of necessity but 
mainly “on paper”. 

“Of necessity” because the RAAF has 
long had to make the most of too few 
aircraft to serve a whole continent. 

“On paper” because neither the 


A typical attack manoeuvre, 
as depicted in a McDonnell 
Douglas brochure. The on-board 
computer system plays an active role in 
calculating weapon trajectories and 
providing firing cues. 

Mirage nor the Avon Sabre before it 
have been equal to the task. It took far to 
long to shuttle Sabres around the 
Australian continent, while the Mirage 
never could operate effectively from 
remote airfields. 

Just how the new F/A-18 could 
change all that was the theme of the 
maker’s 1981 promotional booklet: “The 
Australian Hornet F/A-18A” — the “A” 
suffix hopefully anticipating a 
favourable decision. 
Fighter/interceptor 
The aircraft’s twin General Electric 
F404 smokeless engines provide a thrust- 


to-weight ratio greater than 1.1 (it can 
accelerate straight up), a maximum speed 
of Mach 1.8-plus and a combat ceiling 
above 15,240m (50,000ft). Its efficient 
aerodynamic design, and powerfu 
leading edge and trailing edge flaps 
provide excellent “dogfight” capabilities] 
with superior turn rate, better climb and 
better acceleration than existing US 
fighters. 

For close-in encounters, the F/A-18 is 
normally equipped with AIM-9 
Sidewinder IR guided (heat seeking) 
missiles and a 20mm rapid fire cannon 
carrying 570 rounds. 

Alternatively, with its AN/APG-65 
radar and long-range, multi-mode fire 
control system, the plane can detect and 
attack threats well beyond visual range, 
regardless of weather. Up to six AIM-9 
Sidewinders or six AIM-7 radar guided 
Sparrow missiles can be carried, as also 
the AMRAAM (Advanced Medium 
Range Air-to-Air Missile). 

Again, with external fuel tanks, it can 
undertake long-range patrol and 
intercept missions — a vital 
consideration for the RAAF. 

Attack role 

Nine wing and fuselage stations 
provide a high degree of flexibility for 
carrying bombs, missiles and fuel tanks, 
totalling 8165 kg (18,0001bs). This covers 
all the ordnance and external loads 
required by the RAAF, including 
conventional free fall bombs, 
laser/electro optical weapons and the 
Harpoon anti-shipping missile, as carried 
by the P-3 Orion. 

(Provision for nuclear weapons has 
been deliberately omitted from the 
RAAF version). 

Australia. 


TF-3 outside the McDonnell Douglas factory before disassembly and shipment to 
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For attack missions, the F/A-18 
carries the FLIR (mentioned earlier) for 
day/night surface surveillance, plus a 
laser spot tracker. Target acquisition is 
enhanced by the on-board all-weather 
multi-mode grid mapping radar and 
inertial navigation system. 

Operating range 

The F/A-18 has a normal intercept 
radius of about 750km (400 nautical 
miles) or around 1300km with three 
external tanks. In air-to-ground role, it 
can attack targets over 1100km away 
with a substantial weapons load. It can 
be ferried 3,700km (2000 nautical miles) 
unrefuelled, e.g. Perth-Sydney, Sydney- 
Auckland, Darwin-Sydney. 

Remote operations 

The normal ARC-182 transceivers, as 
fitted, provide multiband coverage 
(UHF/AM, VHF/AM, VHF/FM), all 
with DF (Direction Finding). Ample 
provision exists, however, to fit an HF 
radio system, as well. (HF radio is being 
installed in the Australian model to 
ensure continuous communication 
during long inland hauls, as between 
Williamtown and Darwin, or during a 
lonely sea search over the Tasman). 

The on-board inertial navigation 
system is rated for an accuracy of 1.5 
nautical miles (2.8km) per hour but it has 
been consistently bettering this figure in 
service. If he so desires, the pilot can use 
the system in conjunction with a 
projected map as a continuous check on 
the plane’s position. 

Other factors 

Over and above its enhanced 
operating range is the fact that the 
F/A-18 has two engines and the ability to 
get back to base if one should fail. This, 
coupled with indications of inherently 
greater reliability, gives the RAAF 
reason to believe that the attrition rate 
will be considerably lower than for the 
Mirage, which stands at about one loss 
per 12,000 flying hours. 

Another vital consideration for the 
RAAF is that the plane, and particularly 
the undercarriage, has been designed for 
carrier landings. With substantially the 
same undercarriage fitted to the 
Australian version, landings on remote 
airfields should pose no problem. 

According to McDonnell Douglas, a 
force of F/A-18s can be supported with 
about one-fifth the spare parts inventory 
of an equivalent number of Phantoms 
and Corsairs. And turnaround is faster, 
because special attention has been paid 
to ease of access and plug-in modules in 


the case of most electronic equipment. 

As well, the F/A-18s can be 
completely re-configured at US squadron 
level from F-18 (fighter) role to A-18 
(attack) or vice versa, in less than an 
hour, providing a unique degree of 
versatility. 

All told, it is little wonder, that the 
RAAF came down so solidly in favour of 
the best technology money could buy. 

Industry’s role 

But, right now, Australian industry 
has the ball very much in its court, as the 
first batch or F/A-18s take shape in 
adjacent hangars at the Government 
Aircraft Factory. Says McDonnell 
Douglas: 

“The F/A-18 introduces titanium hot 


forming, titanium chemical milling and 
machining with five axis machines to 
Australia. 

“Adding new plating processes and the 
manufacture of high strength, low 
weight, fatigue and corrosion resistant 
graphite epoxy composite structures, and 
using hot and cold bonding techniques, 
will bring Australia completely up to 
date in the latest airframe construction 
and repair capabilities. 

Major airframe components are also 
being produced by the Commonwealth 
Aircraft Corporation at Fishermen’s 
Bend, Vic, and by Hawker de Havilland, 
Bankstown, NSW. 

Other companies involved include 
Philips Electronic Industries, Sydney 
(radar system); Lucas Industries, 
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US Navy F/A-18s in RAAF markings 
over the Californian desert. The RAAF wi 
receive its first F/A-18 early in 1985. 




Zetland, NSW (fuel control and 
electrical); Dunlop Aviation, Bayswater, 
Vic (metal fabrication, etc); and British 
Aerospace Aust, Salisbury, SA (cockpit 
and head-up display, strain recorder, and 
AFTA). 

Back to electronics 

While the feasibility of the F/A-18 
rests heavily on new materials and 
techniques, on mechanical design and on 
the compact, powerful engines, it also 
depends very much on state-of-the-art 
avionics. 

In merging two tactical roles, or two 
planes into one, McDonnell Douglas 
have also had to rationalise the 
responsibilities of three crew members so 
that they could be assumed, as necessary, 
by a lone pilot. 

In the F/A-18, every decision and task 
that can safely be removed from the pilot 
has been given over to a computerised 
module, involving sensors or other data 
input, data processing and an 
output/display function. 

The various processors are linked by 
three distinct multiplex channels to two 
central mission computers, for data co¬ 
ordination and management. Each 
mission computer includes a back-up 


facility for the other so that, along with 
the multiple data paths, the system has a 
high degree of “survivability”. 

Included in the system is a built-in test 
facility (BIT) which can be actuated on 
the ground or in flight, and which is also 
programmed to warn the pilot visually of 
a malfunction, or by a synthetic female 
voice (“Bitching Betty”) in the event of a 
major emergency. 

The basic philosophy of the system, 
according to McDonnell Douglas, is to 
allow the pilot to “perform his primary 
tasks with confidence based on reliable, 
real-time operation of his computational 
subsystem”. 

The same philosophy has governed the 
design of the cockpit to the point where 
the pilot can execute a complete attack 
sequence in “hands on throttle and stick” 
mode, with all necessary functions 
available under his fingertips, and all 
essential cues visible on the head-up 
display on the windscreen in front of 
him. 

Radar for the F/A-18 posed its own 
special problem. A fighter aircraft, 
involved mainly in air-to-air encounter, 
needs radar equipment which offers a 
range of waveforms and patterns, and 
extremely fast data processing to achieve 

The F/A-18 configured for a typical 
long-range attack mission. Three 
external tanks are visible and 
between them, an FLIR (forward 
looking infrared) pod and an LDT 
(laser detector tracker) pod. 
Outboard of the tanks are four 
10001b bombs and Sidewinder 
issiles. The 20mm cannon is inside 
the fuselage. 


adequate all-altitude target detection. 
For a ground/sea attack role, however, 
the emphasis shifts to high resolution, 
plus copious data storage and 
management for the returning signals. 

To cover both roles with available 
equipment would have posed a major 
problem in a tactical fighter but Hughes 
Aircraft provided an answer with their 
new AN/APG-65 digitally based system. 

A notably compact package, it fits 
snugly within the nose cone of the 
F/A-18 and even slides out on rails, still 
operational, for service. An X band 
gridded travelling wave tube allows the 
pulsed output to be varied on demand, 
while a software controlled, high-speed 
processor (7.2 Megabits/sec) provides 
filtering, storage and processing to match 
the selected mode and role. 

The F/A-18 also makes history as the 
first-ever fighter to employ digital flight 
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control, described as the “fly by wire” 
system — “wire” signifying electrical 
conductors. Commands from the pilot or 
autopilot are given affect by way of 
digital signals processed through the 
computer system. 

The computers are programmed to 
play an active role in flight control, eg by 
optimising the characteristics of the 
plane for take-off, landing and normal 
flight, improving handling and stability, 
and conveying flight envelope 
information to the pilot by modifying 
stick “feel”. 

The computers can also be 
programmed to limit manoeuvres to 
protect the airframe from destructive 
forces, and to modify the limit as the fuel 
and weapons load is reduced. An 
override switch is to hand, however, for 
critical “dogfight” situations. 

The F/A-18 is fitted with strain gauges 
at critical points and stresses are recorded 
automatically, along with a variety of 
other flight data. As an aid to quick 
turnaround, fluid levels are also sensed 
and displayed. Dipsticks are a thing of 
the past. 

To keep a check on all this electronic 
equipment would be a tortuous 
procedure, if it were not for the built-in 
test facility mentioned earlier, which 
covers 95% of the avionics and a fair 
proportion of the non-avionics. 
Mechanics can access the main data bus 
through a socket in the nose 
compartment, identify the faulty unit 
and hopefully replace it with a standby 
module. 

BAe, Adelaide, has now gone one 


better with a unit which they developed 
at Salisbury, under contract to 
McDonnell Douglas: AFTA, short for 
Avionics Fault Tree Analyser. A rugged 
portable programmable test computer, it 
plugs into the data bus socket and having 
located a fault, proceeds to “question” 
the suspect section or module, with the 
object of identifying an individual faulty 
circuit card. 

With AFTA on hand, there is a good 
chance that modules can be repaired on 
site, instead of having to be returned to a 
major repair facility. The reduction in 
local module inventory and in 
turnaround delays could be dramatic. 
Not surprisingly, AFTA is likely to find 
its way back to the USA and to other 
countries equipping with the F/A-18. 

What kind of men will fly the Tron 
machine? Well, they will have to be good 
combat pilots in the traditional sense of 
the term — products of normal RAAF 
selection and training and rounded off in 
a Sperry F/A-18 mini simulator. But they 
will also need to be comfortable in the 
world of electronic displays, push 
buttons, computers, programs and 
Bitching Bettys — one small step away 
from scifi. ® 
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Upcreek & Backwater Lie 


Electronic know-how is in danger of falling to 
such a low ebb in Australia that we may as well 
consign the whole lot to Messrs Upcreek & 
Backwater Ltd. If you haven’t heard of the 
aforesaid company, at least you should 
recognise their emblem: a Paul Hogan look- 
alike canoeist in the upper reaches of a lonely 
creek, surmounted by the slogan “Non paddlei 
sunt”. 



A figment of my own odd-ball 
imagination, the firm of Upcreek & 
Backwater Ltd was first mentioned 
during an “I remember when” address 
which I gave to the recent Audio 
Engineering Society Convention in 
Melbourne. It was a piece of pure 
whimsy but it was meant to be 
considered seriously, nevertheless. 

Let me clarify the context in which the 
reference occured: 

Retracing more than 40 years in one 
or other of the editorial chairs of this 
magazine, I mentioned the so-called 
“good old days”, prior to the mid 70s, 
when Australia had its own consumer 
electronics industry, manufacturing both 
components and built-up equipment. 

It hadn’t always been that way, with 
most of the very early “wireless” 
components being imported from the 
UK or USA. However, when the 
industry really got moving in the early 
’30s, there was a rapid build-up in local 
production and expertise, with 
Australian electronics engineers and 
technicians able to take their place 
alongside their overseas counterparts. 

This on-the-spot expertise greatly 
simplified the task of producing local 
technical literature, from product data 
sheets and manuals through to 
magazines and textbooks. I speak from 
experience, because I was involved in 
them all at various times. For the most 
part, expert knowledge was no further 
away than the telephone — or the next 
meeting of the IREE! 

If one needed up-to-date information 
on valves, there were at least three active 
manufacturers in the country and at 
least as many well equipped valve 
application laboratories — AWV, Philips 
and Mullard — all of them accessible, 
capable and ready to help. 

Information was readily available, too, 
on loudspeakers, transformers, 
inductors, capacitors, resistors, controls, 
switches and almost anything else you 
could name. They were either 
manufactured locally, or imported by 
somebody who kept in close touch with 


the suppliers — mostly English-speaking 
in those days. 

Heaven alone knows how many 
discussions we had with AWA engineers, 
when the magazine was featuring a series 
of home-built TV receivers, using AWA 
deflection components. Similarly, there 
were countless conferences with 
Ferguson, A&R, and Red Line about 
transformers for our valve “Playmaster” 
amplifiers. We came to know the people 
concerned as friends. 

The same was true of companies 
involved in manufacturing fully built-up 
radio and TV receivers, test equipment, 
amplifiers and electronic musical 
instruments. Ask a question and, almost 
routinely, someone would come up with 
the answer. 

New trade laws 

But, in November 73, the Federal 
Government decided to lower the tariff 
barriers affecting consumer electronic 
equipment, ostensibly to improve 
Australia’s trading position. The decision 
may well have achieved this but, over 
the next two years, it also caused near 
collapse of the local electronics industry, 
with factories closing in rapid succession, 
and their technical staff dispersed or 
pensioned off. 

Nowadays, a very high proportion of 
our consumer electronics equipment is 
imported, with local companies involved 
mainly in promotion, marketing and 
after-sales service. For the most part, 
planning, research, development and 
production are done overseas, principally 
in Japan. 

And there, of course, is where 
practical expertise is presently 
concentrated. Only overseas (mainly 
Japanese) engineers are able to follow 
designs from the concept stage to 
completion; to know the reasons why 
things were done in certain ways; the 
factors which governed the choice of 
individual components and values; the 
problems which emerged and how they 
were overcome; areas where 


compromises had to be accepted — and 
so on. 

Nor is that the end of it. Over and 
above circuit configuration, equipment 
such as VCRs, cassette and CD players, 
involve a whole array of mechanical 
design problems, plus considerations to 
do with the software. 

To make available and/or acquire that 
sort of information is difficult and time 
consuming at the best of times, let alone 
when those involved have to surmount 
barriers of time, distance, culture, 
language, confidentiality and inter¬ 
company “politics”. 

It is a problem that I have become 
quite accustomed to over the last six or 
seven years, in my role as an editor and 
technical writer. 

Typically, a Japanese manufacturer 
will announce the pending release of a 
new-look whatnot, with features that 
will put it a jump ahead of all previous 
and competitive models. In making the 
announcement, they presumably want to 
be seen as innovative, at the same time 
convincing prospective buyers that the 
new whatnot is worth waiting for. 

But, of course, the announcement also 
creates a demand among magazine 
readers for information on the new 
development, and a pressure on editors 
and technical writers to satisfy it. That’s 
where the going gets tough! 

Almost invariably, a request to the 
local branch of the company for further 
information elicits no more than 
confirmation that such a model is in the 
pipeline, plus a promise to telex Tokyo 
for more details. Weeks later, further 
sparse information may turn up, to 
which can be added snippets picked up or 
deduced from other sources. It’s like 
assembling a jigsaw puzzle, with half the 
pieces missing! 

Even when the whatnot is actually 
released, it normally goes first to the 
domestic market, with the user literature 
and service manual in Japanese. Only 
later, perhaps much later, is the design 
modified to suit other markets and the 
literature translated into other 
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languages. It’s a tedious process, which 
condemns the Australian technical 
fraternity to a belated and often 
superficial understanding of the 
equipment which lines the shelves in our 
shops and homes. 

A prime example of just how confused 
things can get is provided by Beta and 
VHS HiFi VCRs, recently released on 
the local market. 

Beta vs. VHS 

It was more than two years ago that 
Sony first announced the development of 
Beta HiFi, using technology which, they 
said, would not be applicable to VHS. 
But, shortly afterwards, in what 
appeared to be a carefully measured 
“leak”, Matsushita and JVC let it be 
known that VHS HiFi prototypes were 
up and running, and offering the same 
performance as Beta HiFi. Commercial 
release was imminent ... etc. 

It transpired that Matsushita and JVC 
had come up with alternative 
technology, which they described as 
“Depth Multiplex” (D-MPX) recording. 
It involved the use of two extra heads on 
the video drum and recording the FM 
audio carriers deeply into the magnetic 
layer, virtually beneath the video signal 
on the surface. 

That set the stage for a rousing debate 
on the relative merits of the two 
approaches but it was one that never 
really materialised — at least between 
the principals. 

And little wonder because when, some 
time later, Sony unveiled the PAL 
version of Beta HiFi, it transpired that 
they had based it on D-MPX technology, 
developed for the VHS format! Did they 
do a last-minute deal with 
Matsushita/JVC or had they known all 
along that some such step might be 
necessary? 

With commercial politics running at 
that level, it was no wonder that the 
companies were playing the cards close 
to their corporate chests. Nor was it any 
wonder that requests for advance 
technical details were met with 
courteous evasion! 

They were certainly not about to 
prejudice a major marketing strategy or 
perhaps a major commercial agreement, 
just to placate inquisitive journalists 
from Down Under! 

In saying all this, I am not 
complaining about the quality of 
imported equipment, or its value for 
money. I am simply pointing up the fact 
that, over and above what it costs us in 
dollars to import our major consumer 


concern 


needs, we are paying a significant further 
price in terms of technical awareness — 
and jobs. 

It so happened that while I was 
thinking along these lines, strong 
criticism was being levelled at the 
Federal Government for their allegedly 
inadequate support of local research and 
development, especially through the 
CSIRO. In the short term, such 
economics might seemingly affect very 
few but, in the ultimate, they could deal 
yet another body blow to the electonics 
industry — particularly of the much 
talked of “sunrise” kind. 

Fortunately, the outlook isn’t all grim. 
After spending several days at the 
Melbourne AES Convention, it became 
abundantly clear that professional audio 
is in a world apart from consumer level 
hifi. 

First off, the equipment is not sourced 
predominantly from any one country, 
but is produced variously in Australia, 
New Zealand, Britain, continental 
Europe, USA, Canada and, of course, 
Japan. That substantially obviates the 
language barrier, as far as Australia is 
concerned, so that access to articles, 
papers, descriptive literature and 
specifications is immediate. 


a person who uses equipment in 
professional situations has to 
understand it to a far greater degree 
than is required for ordinary domestic 
video and hifi gear. ” 


No less to the point, local 
manufacturing activities provide a focus 
for on-the-spot expertise. Local 
manufacturers must not only know their 
own product but must also understand 
and be able to debate what their 
competitors have to offer. In so doing, 
they share that understanding with 
others, whatever product they ultimately 
select. 

That aside, a person who uses 
equipment in professional situations 
normally has to understand it to a far 
greater degree than is required for 
ordinary domestic video and hifi gear. 
One gained the impression that the 
delegates at the AES Convention would 
be at least as well informed and as 
capable as their counterparts elsewhere 
in the world. 

Shades of the Australian consumer 
electronics industry prior to 1973! 

The reader may well ask what all that 
adds up to. Am I saying that we should 
re-erect the tariff barriers, re-open the old 
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These efficient and lightweight units 
are available in three, adjustable 
voltage ranges. 

STANDARD FEATURES 
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After everything 
thatk been said in 
praise ofAmstrad; 

CPC464, is there 
anything to add? 


Plenty. 

The CPC464 is an enthusiast’s dream 
come true. 

Few applications are beyond its 
capabilities, with its sophisticated 
features, complete expansion bus con¬ 
nector for sideways ROMs, serial inter¬ 
faces, disk drives and modems. 

No wonder thepressis in raptures 
over it. 


The CPC464 system. 

It comes complete and ready-to-go. 
Here’swhatyougetforan incredibly low 
price. 

64K of RAM (42K available), 32K of 
ROM, colour monitor or green screen 
VDU, typewriter style keyboard, 




integral cassette data recorder and a 
very fast extended BASIC. 

The CPC464 offers you high resolu¬ 
tion graphics, 80 column text display, 
up to 8 text windows plus a graphics 
window and a palette of 27 colours. 

Not to mention a 3-voice, 7-octave 
stereo output you can feed through 
hi-fi amplifier and speakers. 

Now we think you’ll agree, 
that’s some system. 


CPC464 green screen VDU (GT64) 


Low cost disk drive. 


An inexpensive floppy disk syst< 
available which includes CP/M * (gi 
you the option to access 3000 pr< 
programs) and LOGO with its fan 
educational applications. 












































CPC 464 

complete 

with 

monitor 

datacorder 


Printer port. 

rhe CPC464 has a built-in standard 
rallel printer interface which offers 
u the facility to provide permanent 
ference of program listings, letters, 
voices, anything that requires ‘hard 



ional 80 columndotmatrixprinterDMP-1 operates 
ip to 50 characters per second. Combined with the 
C464, i t of fers a high performance text processing 


Joysticks. 

Power supply modulator. 

ifou can bring those arcade games 
tnningly to life with the optional j oy- 
ck controller which has a socket for a 
:ond stick. 

rhe optional power supply and mod- 
itor enables the CPC464 to be con- 
cted to any home colour TV. 


msoft. Fast growing software. 


The high quality software takes full 
vantage of the CPC464’s high speci- 


ficationandsp_eedloadingcapability. 
Which means even complex programs 
can be loaded quickly. 

A range of software is already 
available. And it’s growing rapidly. 

Educational programs, business ap¬ 
plications and arcade games are all 
designed to utilise the CPC464’s im¬ 
pressive graphics, sound and proces¬ 
sing abilities. 



Amstrad. User 
Information Service. 


Whether you’re interested in serious 
commercial applications or you’re a 
games fanatic you’ll want to receive 
the latest information about your 
AMSTRAD Computer. Upon request 
you will be advised about the latest 
software and its application, special 
information concerning your CPC464, 
available peripherals and software 
reviews. There will also be programs 
and exercises to try. 

In addition to the User Information 
Service you will be given details 
of where you may contact your nearest 
independent user club. 


AMSTRAD 

I’d like to know more about the incredible CPC464 complete computer system: 

Please send literature right away. 


| _P OSTCOPK 

| To: AWA-THORN Consumer Products Pty. Ltd., 

I 348 Victoria Road, Rydalmere. N.S.W. 2116. 



Distributed and guaranteed throughout Australia by: 

AUM-Iurn 














































FROM HOBBYIST TO PROFESSIONAL - 
FLUKE MUST BE YOUR FIRST MULTIMETER CHOICE 
FOR FEATURES, QUALITY AND VALUE 









SOLD & SERVICED IN AUSTRALIA BY EE3MEjL%.SEO 


InntrumvnlH Pty. Ltd. 


P.0. Box 30. CONCORD 
NSW 2137 
Tel: (02) 736 2888 
Telex: AA25887 


FLUKE MULTIMETERS 
CARRY A ONE YEAR 
MINIMUM WARRANTY 
AND ARE BACKED BY 
COMPREHENSIVE SPARE 
PARTS, CALIBRATION 
AND SERVICE 
1 8050A 

• 4'h digit bench portable • 0.03% basic 
accuracy • IOuV, 10nA, lOmohm sensiturityj 

• True RMS to 50kHz • dB with 16 reference 
impedances • Relative reference for 


• 3 'h digit • 0.1% basic accuracy • Eight 
functions including conductance 

• Continuity beeper 


omparing values • Mains/Battery option 
8010A 8012 A (Similar to 8050A) 
8010A has 10A range and true RMS • 80124 


• 3’/? digit • 0.1% basic accuracy i 

• 11 functions including temperature with i 
K type thermocouples • Peak hold on voltagt 
and current • Logic detection and continuity 
testing • Audible and visible indicators 


8026B 

• 3 'k digit • 0.1% basic accuracy ‘True RM! 
to 10kHz • Conductance to lO.OOOMohm 

• Diode test and continuity beeper 

8062A 


• 4’A digit • 0.05% basic accuracy • Similar! 
to 8060A without counter and dB • Relative 
reference • True RMS to 30kHz 


’ 8060A 

• 4'k digit • 0.05% basic accuracy • True 
RMS to 100kHz • Frequency counter to 
200kHz • dB and relative dB • Microprocessor 
self diagnostics • Relative reference for 
comparing values • Direct resistance to 


LOW COST 70 SERIES 
WITH ANALOG & DIGITAL 
DISPLAY 3 YEap 

,73 ****%$■ 


• 3200 count display • 32 segment bar graph 

• 18 ranges • Automatic power down 

• 10A current range • Autorange • 0.7% basic 
accuracy • 2000 hour battery life 


All the features of the 73 plus: 

• Audible continuity tester • Autorange/ 
Range hold • 0.5% basic accuracy • Low 


All the features of the 75 plus: 

• Touch Hold function • 0.3% basic accuracy 

• Multipurpose protective holster 


ACCESSORIES INCREASE 
THE VERSATILITY OF 









FORUM — continued 


factories, and revert to components that 
were, in many cases, less reliable and 
more expensive than the imported 
equivalent? 

No. The consumer electronics 
industry in those days was undoubtedly 
over-protected, inefficient and a 


candidate for re-structuring. It was “re¬ 
structured” all right; it’s head was 
chopped off! 

What I am doing here is simply to 
draw attention to the price we are paying 
in technical awareness and job 
opportunities by virtually abandoning 


consumer electronics manufacture. 

Are the decisions of November 73 to 
remain the pinnacle of wisdom? The last 
word? Or can we re balance the equation 
enough to support at least the nucleus of 
a local consumer electronics industry? 

It’s happening with professional audio 
equipment. How can we extend that 
effort down-market? That’s what I’m on 
about! ® 


“Once upon a time” 

I continue to receive letters from 
long-time readers of the magazine ex¬ 
pressing their good wishes for my 
retirement and their thanks for years 
of interesting reading. It isn’t practical 
to reply individually to every cor¬ 
respondent but it is encouraging to 
know that efforts put into the 
magazine personally and by members 
of the EA team have been appreciated 
by so many. 

A frequent feature of the letters are 
references to past situations and pro¬ 
jects and a few examples have been 
grouped in this panel by way of 
interest. 

A shocking suggestion 

I much enjoyed your recent 
“Forum” on so-called audiophiles. 

I am a collector of old technical 
books and I enclose an article from a 
1935 Radio Builders Manual. It sug¬ 
gests extending leads from the ter¬ 
minals of a cone speaker or from the 
primary of the output transformer in 
"modern” receivers. Connect the 
leads across a neon bulb so that you 
can “see" the music, or attach them to 
a couple of carbon rods and “feel” the 
music by gripping them in your 
hands! 

With modern amplifiers claiming 


outputs that would shame the Hoover 
Dam, it might be possible by such 
means to trigger spontaneous human 
combustion! 

Of course, nobody in their right 
mind would connect themselves to 
several hundred watts (or the HT cir¬ 
cuit, either) but I do wonder whether 
the abovementioned audiophiles are 
still in touch with reality. 

J.R. (Petersham, NSW). 

Clock watcher! 

I was inspired to start on a pen¬ 
dulum clock by an article in R&H 
many years ago. I wanted to achieve 
the best possible accuracy. The design 
of the Shortt clock was brilliant but I 
believed that, by the application of a 
little electronics, I could aspire to this 
sort of accuracy with only one pen¬ 
dulum. My pendulum rod is invar, 
with an aluminium temperature com¬ 
pensation tube; it has remained 
unaltered for 15 years or more. 

The counting is now by interrup¬ 
tion of an infrared beam and the pen¬ 
dulum drive is by gravity arm, releas¬ 
ed once each minute. The latest varia¬ 
tion is to detect the pendulum posi¬ 
tion for gravity arm release by a se¬ 
cond infrared beam, because the con¬ 
stancy of this interference with an 


otherwise free pendulum is critical to 
good timekeeping. 

Current accuracy is 0.5 second per 
month but I have in mind, one of 
these days, to see whether it can be 
improved. Fortunately, barometic 
variations in Sydney are small enough 
not to have much effect on 
timekeeping. 

A.M. (Nth Turramurra, NSW) 

Wheat & chaff 

From your earliest articles you 
showed an ability to sort the wheat 
from the chaff but, as you have in¬ 
dicated recently, the chaff seems to be 
taking over again in our industry. 

I was reminded of one or two early 
Radio Corporation models. To em¬ 
phasise the high quality of the sound 
in one of them, we placed a frequency 
response “curve" on the rear of the 
chassis: a straight line from 10Hz to 
100kHz, on a vertical scale of 
'Ain = 10dB. With luck, the speaker 
might have handled 150Hz to 8kHz! 

For another new model, cost of 
new dies was prohibitive, so we 
changed the shape of the knobs and 
advertised the model on the basis of 
“No Squat, No Stoop, No Squint. ” 

Maybe “crunge” is in the same 
class, but I hope it doesn't become 
part of the language! 

L.C. (Glen Waverley, Vic) 


IAN J. TRUSCOTT’S 

ELECTRONIC WORLD 

Now, bigger and better than ever, in their new large premises. 

• KITS, TOOLS • COMPONENTS • BOOKS, ETC. 

Products from Dick Smith and Altronics. Every need for the 
Electronics Hobbyist. 

NOW OPEN TILL 9pm FRIDAYS 

ELECTRONIC WORLD, 

CNR. LACEY ST. & WINDSOR RD., 

CROYDON, VIC. 3136 
Tel: (03) 723 3860 
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Steam 

Sound 


Build this realistic steam train sound simulator 
for your model train layout It features an infrared 
optical switch to synchronise the “chuffs” to the 
wheel rotation and, like our Diesel Sound 
Simulator, picks up its power from the track 
supply. 


Simulator for model trains 


by ANDREW LEVIDO 

As a follow-on from the Diesel Sound 
Simulator described in November, we 
now present a Steam Sound Simulator 
along similar lines. It is designed to be 
mounted inside a loco tender or goods 
van and to pick up its power supply from 
the track. For this reason it can only be 
used with pulse power type train 
controllers such as the Railmaster 
described in September. 

As such, it has an advantage over 
other on-board sound systems in that it 
does not require a separate battery 
supply on the train itself. 

It is possible to use the track supply to 
power the electronics because, in pulse 
power systems, the peak track voltage 
remains constant over the entire throttle 
range. Thus we can derive a constant 
power supply voltage using a relatively 
simple circuit. The track voltage is 
obtained from the locomotive and fed to 
the sound simulator circuit via a pair of 
fine wire leads. 


We originally intended to use a “speed 
control” system similar to the one used in 
the Diesel Sound Simulator. That system 
measured the back-EMF generated by 
the motor in the locomotive, and used 
this to control a VCO. This approach 
worked very well for the Diesel Sound 
Simulator but a number of problems 
were encountered in applying it to the 
Steam Sound Simulator. 

When a diesel locomotive comes to a 
stop the engine will continue to run, 
even if only at idle speed, so engine 
sounds will still be present. When a 
steam locomotive stops however, 
chuffing ceases. This effect was difficult 
to implement because different 
locomotives stopped moving at different 
throttle settings. It was also difficult to 
get a realistic chuff rate at all locomotive 
speeds. 

The solution was to use some kind of 
switch on the wheels, to provide one 
chuff per wheel rotation. Unlike some 
units, this circuit avoids the need for 
fancy mechanics by using an infrared 


LED and a matching photodiode 
detector. A cardboard vane attached to 
the axle of the carriage interrupts the 
beam of infrared light once every wheel 
rotation. 

Because the steam sound does not 
have the low frequency content that the 
diesel sound has, loudspeaker 
requirements are not quite so critical. We 
used an insert from a pair of miniature 
dynamic headphones as the transducer. 
This fits easily inside the tender or van 
yet, at the same time, provides 
reasonable sound output. 

The insert used in the prototype came 
from a pair of headphones obtained from 
Dick Smith Electronics for $8.95. Don’t 
throw away the spare transducer; you 
might wish to make up a second circuit 
later on. Note that these transducers 
have an impedance of 3211, although you 
can use an 80 speaker if you wish by 
making one small circuit change (see 
“how it works”). 

How it works 



The output of the Railmaster train 
controller consists of a square wave with 
an amplitude of about 20V and a 
variable duty cycle. As the throttle is 
advanced, the duty cycle of the output 
waveform increases from zero to just 


We estimate the current cost of 
parts for this project to be 

$ 14-18 

This includes sales tax but does 
not include the cost of the 
miniature headphones. 


Above: The completed 
circuit board ready to 
be mounted in the 


This photograph shows how 
the prototype was mounted. Note the 
power supply wire on the left. 
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Left: The full circuit 
diagram of the Steam 
Sound Simulator. 


Below: Here is the actual 
size printed circuit board 
pattern. 



over 50%. The motor responds to the 
average value of this voltage which thus 
varies from zero to 12V. The peak 
voltage, however, remains constant 
throughout the entire throttle range. 

From the circuit diagram, we can see 
how this characteristic of the controller 
is exploited to produce a constant supply 
voltage for the electronics. The 100/xF 
capacitor is charged to the peak track 
voltage through the bridge rectifier 
(D3-D6) and the 6.812 resistor. The bridge 
rectifier is used to ensure that the 
capacitor always charges with the right 
polarity, even when the train is reversed. 
The 6.812 resistor limits the peak 
charging current to an acceptable value. 

Transistor Q8 and associated 
components form a simple voltage 
regulator which provides a stable + 12V 
supply to the electronics. The voltage 
reference for this regulator is provided by 
zener diode ZD1 and the infrared LED, 
D2. These components' ensure that a 
voltage of about 13V is maintained on 
the base of Q8. 

This type of regulator was chosen over 
a 3-terminal regulator for a number of 
reasons. Firstly, it has a better start-up 
characteristic than the intergrated circuit 
regulators. This means that before the 
input voltage has risen to a level at which 
the regulator will begin to operate, it will 
function as a capacitance multiplier 


filter. This eliminates the buzzing noise 
which would occur at this time, if a 
3-terminal regulator was used. 

This type of circuit also has a lower 
dropout voltage than a 3-terminal 
regulator, so it will continue to regulate 
at a lower input voltage. This again is 
important when the train is starting or 
stopping. Another advantage of using 
this circuit is that we save some current 
drain by including the LED in the zener 
diode network, where we would 
otherwise have to include it in a separate 
branch. 

The characteristic hissing sound of 
escaping steam is simulated by white 
noise source Q1. The reverse biased base- 
emitter junction of this transistor 
generates about 50mV of noise which is 
coupled into the base of Q3 via a .01/*F 
capacitor. The 180kS2 and 270kfi 
resistors provide bias for Q3, which is the 
first stage-of a simple amplifier. If Q4 is 
ignored temporarily, it can be seen that 
this amplifier is similar to the 1 watt 
audio amplifier published in the 
November issue. 

A detailed description of the operation 
of this amplifier was given in that issue 
so only a brief rundown of its operation 
will be given here. Q6 and Q7 form a 
complementary pair output stage which 
has the high current gain necessary to 
drive the low impedance load. The lkI2 


resistor provides output bootstrapping 
while the 18012 resistor biases the 
transistors so as to eliminate crossover 
distortion. Q3 and Q4 provide the 
voltage gain of the amplifier and the 
56kl2 resistor provides the overall 
feedback path. 

In greater detail, the feedback which 
sets the gain of the amplifier is provided 
by the 56kl2 resistor and the network 
containing the 10/nF capacitor and Q4. If 
Q4 is thought of as a variable resistor, it 
can be seen that increasing its value will 
result in an increase in the level of 
negative feedback applied to the emitter 
of Q3. This will result in a reduction in 
voltage gain. In the same way, if the 
resistance of Q4 decreases the gain will 
increase. 

The actual resistance of Q4, from 
collector to emitter, depends on the 
current flowing into its base. Thus the 
overall gain of this amplifier is controlled 
by the current applied to this point. This 
type of circuit is known as a current 
controlled amplifier. In case you were 
wondering, the 10/zF capacitor is 
included to prevent any DC flowing 
through Q4, since this would upset the 
bias conditions of the amplifier. 

The current which flows into the base 
of Q4 is provided by Q2, which is 
controlled by the leakage current 
through the infrared detector diode (Dl). 
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Steam Sound Simulator 



This photograph shows the infrared LED and the photodiode mounted under the goods van. 
The vane interrupts the light path once per wheel rotation. 


When no infrared light is falling on this 
device its reverse leakage current is only 
a few nanoamps so Q2 is not turned on 
very hard. This means that very little 
current will flow into Q4, so the gain of 
the current controlled amplifier will be 
low. Thus no steam sound will be heard. 

When the infrared detector diode is 
exposed to infrared light however, its 
reverse leakage current rises to a few tens 
of microamps, an increase of several 
thousand times. This is enough to turn 
Q2 on, which means that the gain of the 
current controlled amplifier will be high. 
Under these conditions the white noise 
will be audible. 

As mentioned earlier, the LED and 
the infrared detector diode are so 
arranged that the passage of light 
between them is interrupted by a vane 
attached to the axle of the chosen van or 
tender. In this way the white noise is 
modulated by the movement of the 
wheels. (Because the gain of the amplifier 
is proportional to the amount of infrared 
light falling on the detector, the attack 
and decay of each chuff can be varied by 
the user simply by altering the shape and 
size of the vane.) 

If you wish to use this circuit with an 
8ft loudspeaker it is necessary to re-bias 
the output stage. This is easily done by 
replacing the 180ft resistor between the 
bases of Q6 and Q7 with a 270ft resistor. 

Construction 

The Steam Sound Simulator is built on 
a printed circuit board coded 84s 12 and 
measuring 26 x 56mm. Before mounting 
any components on the board, it should 
be thoroughly checked. Make sure that 
all the holes have been drilled and that 
none of the tracks are touching. Follow 
the layout diagram closely when 
mounting the components. Note that all 
the resistors are mounted on their ends. 
This was done to conserve space. 


Before the steam simulator is mounted 
in the van or tender it should be 
thoroughly checked. To do this, 
temporarily connect the infrared LED, 
the detector diode and the speaker, 
followed by a power supply (either the 
train controller output or a 20V DC 
source will be suitable). 

With the LED positioned about 15mm 
from the sensitive face of the detector 
diode, loud white noise should be 
audible. If so, check that it ceases when 
the infrared beam is interrupted. If there 
is some problem recheck all the wiring 
and component positioning. Once you 
have it all working correctly, you are 
ready to mount the circuit inside the 
tender or, in the case of a tank loco, in 
the following guardsvan or a suitable 
goods wagon. 

There must be enough room to mount 
the PC board and the headphone insert. 

Mount the infrared LED and the 
detector diode in such a way that a vane 
attached to the axle will interrupt the 
light path between them. The various 
components can be held in place using 
epoxy adhesive and the leads run 
through small holes drilled in the floor of 
the tender. Make sure that the vane does 
not foul anything on the layout (watch 
the points especially). 

In most cases, it will also be necessary 
to drill holes in the floor of the wagon to 
let out as much sound as possible. We 
solved the problem by mounting the 


PARTS LIST 

1 PCB, code 84s12, 26 x 58mm 
1 32ft headphone insert (see text) 
Semiconductors 
1 BPW50 silicon photodiode 
1 CQY89A infrared LED 
1 BC548 NPN transistor 

1 BC559 PNP transistor 

2 BC549 NPN transistors 
2 BC328 PNP transistors 
2 BC338 NPN transistors 

1 12V 400mW zener diode 
4 1N4002 diodes 
Capacitors 

2 100/tF 25VW PC electrolytic 
4 1 0/iF 25VW PC electrolytic 

1 0.1 pF ceramic 
1 .01/tF polyester 
Resistors ('AW, 5%) 

1 X1 Mft, 1 x270kft, 1 X180kfi, 
1 X 56kfi, 1 X 47kfi, IXlOkfi, 
1 X 2.2kft, ixlkfi, 1 x 270fi, 
1 X 180ft, 1 X6.8G. 


circuit inside a guardsvan from which we 
had removed the perspex windows. 

The PC board and the loudspeaker 
can be secured in position using Blue Tac 
adhesive. This product is made by Bostik 
and is available from most hardware 
stores. Before mounting the board, it will 
be necessary to make the connections 
from the LED and photodiode and to 
connect the power supply leads. 

Power for the prototype was obtained 
directly from the locomotive via a pair of 
fine wires. A small socket, made from a 
cut down IC socket, was mounted in the 
locomotive, and connected to the motor 
terminals.The stripped and tinned ends 
of the wires from the sound simulator 
were then inserted directly into the 
socket. 

The big advantage of this scheme is 
that it makes it easy to swap locomotives 
or to disconnect the sound effects tender 
and transfer it to other layouts. 

Finally, if you want to run double¬ 
headed trains, just build two sound 
simulators. The cost is certainly quite 
reasonable. * 



Here is the circuit board 
overlay. Watch the orien¬ 
tation of the polarised 
components. 
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Here are four good reasons 
to dbx your sound system 


No matter how good your sound 
system is, you are limited by one 
major thing: the record. 

Every normal record is severely 
limited in musical range. 

Compression during cutting 
results in half the dynamic range 
being eliminated. The 
excitement of the music is lost. 

This applies to digitally mastered 
and direct to disc recordings. The 
other problem is something you 
hear every time the stylus enters 
the groove: surface noise. We went to 
the source of the problem, the cutting 
of the record. We encode the record by 



compressing it 2:1. The decoder 
‘ expands back in a mirror fashion. In 
this way, the vinyl record can 
achieve a staggering 90dB 
dynamic range, compared to 
50dB achieved on normal high 
quality recordings. Only through 
r dbx can you truly appreciate 
digital recordings. The range of dbx 
, liscs is growing. There are now over 
, 150 titles availablejncluding a wide 
, variety of Classical, Popular and Jazz 
„ discs. Hear “The Empire Strikes Back" by 
John Williams, Vivaldi's “Four Seasons" and 
artists such as Oscar Peterson, Dave Brubeck 
and Almeida. 



MODELS 222 AND 224. The benefits of dbx for both disc The 224 further provides simultaneous encode/decode for 

playing and home recording. Your cassette deck's three head recorder off tape monitoring. Both models 

dynamic range increased from 50dB to a staggering 80dB. provide decoding for dbx discs. 



MODEL 228. This new model provides the noise reduction and disc 
decoding capabilities of the 222/224 with dynamic range expansion 
for your non encoded discs and tapes. Restore the dynamic range 
of records, tapes and radio broadcasts. 




c ¥* 


The most advanced dynamic range expander ever 
developed is now more affordable. Three band 
expansion brings new life to your entire record collection. 




Audio Engineers 

342, Kent Street, Sydney, Phone (02)29 6731. 
Queensland (07) 44 8947, WA. (09) 361 5954 










Glover & Assoc AE/9 

















HI-FI REVIEW 


Realistic CD-I 000 
compact disc playe 


Tandy Australia Ltd has entered the compact 
disc player market with its Realistic CD-I000. 
This has all the most wanted facilities in a neatly 
styled cabinet, all at a very reasonable price. 


Tandy’s new CD-1000 player is the 
first we have seen which has dispensed 
with the need for transport screws — 
those screws which are used to lock 
down the mechanisms of other CD 
players for transport. Just how Tandy 
have managed this, while other 
manufacturers still depend on them, is a 
mystery. But it is certainly a lot more 
convenient than having to store away 
essential transport screws. 

The CD-1000 is one of the smallest 
players available currently, with 
dimensions of 320 x 307 x 87mm (W x H 
x D). It is also fairly light at 4.9kg, but it 
is in no way flimsy. It has a sturdy steel 
chassis and steel top cover, finished in a 
light grey enamel. 

The front panel has a matt charcoal 
finish which sets off the white control 
legends well. The control layout is 
relatively simple and the facilities are 
largely self-explanatory. However, to use 
all the features you must consult the 
manual which is well written and easy to 
follow. 

As with most current CD players, the 
CD-1000 is a front drawer-loading 
machine. Pressing the open/close button 
causes the drawer to slide out very 
smoothly and quietly, which gives the 
user a reassuring impression of the 
machine. 

From there it is a simple matter to 
place the disc on the drawer platform, 
push the button again to withdraw it and 
the player reads the program 
information. This is then displayed after 
a second or two, on the bright white 
vacuum fluorescent 8-digit readout. 

This digital display is highly legible but 
there is one problem with it, which is 
common on a lot of hifi equipment. The 
display is too deeply inset to be 
conveniently seen, unless it is virtually at 
eye-level. 


The initial information displayed is the 
number of tracks and the total playing 
time. When in the play mode, the display 
shows the number and the time elapsed 
for the particular track. “Time 
remaining” to the end of the disc cannot 
be displayed on the CD-1000. 

The basic controls comprise five push¬ 
buttons: Play, Pause, Fast-forward, Fast- 
reverse and Stop/Clear. The simplest 
playing procedure is to drop the disc into 
the open drawer and press Play. The 
drawer will then close and play starts at 
track number one. 

By pressing Play and Fast-forward 
simultaneously, the player can be made 
to jump to the next track. Pushing Fast- 
forward by itself gives audible fast play- 
in three modes. During the first four 
seconds, the music plays about twice 
normal speed and at reduced level; 
during the next four seconds, the 
CD-1000 jumps ahead, in steps of several 
seconds. Finally, the player will make 
much larger skips. After each skip, there 
will be a second or two of music and then 
another skip ahead. 

The same mode of operation can be 
obtained with the Fast-reverse button 
although this is rather less useful since it 
is much harder to identify music when it 
is played backwards in small bursts! 

At any time during play, one can 
select any other track to be played next 
by pressing one or two of the 10 
programming buttons to obtain the 
desired track number (up to 99, 
depending on the number of tracks on a 
particular disc) on the display. Pressing 
Play will then select the wanted track. 

You can also use the programming 
buttons to have the tracks played in any 
order. And having programmed in a 
particular sequence you can have it 
repeated ad infinitum by pushing the 
Repeat button. 


by LEO SIMPSON 


The Repeat button can be used in 
other ways too. For example, you can 
repeat a whole disc just by pressing the 
Repeat button at any time during play. 

Any musical phrase can be repeated 
too, just by pressing the repeat button 
twice, once at the start of the phrase and 
then again at the end. The CD-1000 is 
rather slow in this mode though, as it 
takes quite a few seconds to search back 
for the start of the phrase. 

In operation, the CD-1000 is quiet and 
unobtrusive, which is as it should be. It is 
very difficult to hear it at all when it is 
playing normally, even if you listen to it 
very close to the cabinet. It does make a 
little more noise in the Pause and other 
non-play modes but this is at a very low 
level. 


Quoted Specifications 

Number of channels 

2 

Frequency range 

50-20,000Hz, 
±0.5dB 

Dynamic range 

>93dB 

Signal-to-noise ratio 

>92dB 

Channel separation 

86dB 
at 1 kHz 

Total harmonic 
distortion (incl. 
noise) at max. 
output level 

< .004% 
at 1 kHz 

Wow and flutter 

quartz crystal 
precision 

D/A conversion 

16 bit with 
analog filter 

Error correction 
system 

Cross 

Interleave Reec 
Solomon Code 
(CIRC) 

Audio output level 

2V RMS typica 
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The Realistic CD-1000 is the first we have seen which uses surface-mounting components. 


The rear panel of the CD-1000 is very 
spartan. There is just a pair of phono 
sockets for the output which is at a fixed 
level. Apart from labelling and the power 
cord, the rear panel is devoid of any 
other user features. 

The unit is fitted with a two-core 
power flex and moulded two-pin 
Australian mains plug. It is a double- 
insulated appliance. 

According to the labelling on the rear 
panel, the CD-1000 is “custom 
manufactured in Japan for Tandy 
Corporation.” Just which company 
makes it Tandy is not saying although 
most of the key electronic components 
appear to be supplied by Hitachi. 

Removing the top cover shows the 
CD-1000 to be a well-made machine 
although its design is quite different to 
many of the CD players we have seen so 
far. The biggest difference would appear 
to be in the design of the mechanism. 
Whereas other players have a swing 
balance mechanism which carries the 
laser pickup, the CD-1000 has a more 
rigidly fixed laser pickup which travels in 
a straight line. Maybe this is a clue as to 
how the manufacturers have been able 
to dispense with transport locking 
screws. 

A large L-shaped printed circuit board 
accommodates most of the circuitry, 
with the remainder being on a vertically 
mounted board on the right-hand side of 
the chassis. This is the first piece of hifi 
equipment we have come across which 
uses surface mounting components. 
These are not mounted directly onto the 
main PC board but onto ceramic 
substrate boards similar to those used for 
hybrid integrated circuits. 

In all, there are four of these substrate 
boards in the unit and they appear to be 
multi-layer circuits. Three are small 


vertical boards carrying chip resistors, 
capacitors and transistors plus 
conventional dual in-line ICs. At the rear 
of the main PC board is the other larger 
substrate board which has three chip 
carrier packages and one conventional 
40-pin IC. Fascinating. 

Tandy do not state, in the owner’s 
manual, just what system of digital-to- 
analog conversion and filtering is used in 
the CD-1000 but as far as we can judge 
from the test results, they have used a 
straight 16-bit system without over- 
sampling and with multipole analog 
filtering. 

Performance tests 

For most of the performance tests we 
used the Technics SH-CD001 test disc in 
conjunction with Sound Technology test 
equipment. 

The first check was for overall 
linearity. This is carried out using a 1kHz 
tone which is stepped down in 1 OdB steps 
to - 90dB. As with most CD players the 
Realistic unit was pretty good in this 
respect although not quite as good as 
some we have tested. 

The linearity results were: close to 
zero error down to -60dB; +0.5dB 
error at 70dB; +2dB error at -80dB 
and + 5dB at - 90dB. 

Frequency response was ruler-straight 
up to 16kHz, dropping by 0.5dB at 
18kHz and ldB at 20kHz. The signal 
voltage at OdB level is 2.4V RMS and the 
overall signal-to-noise ratio was lOldB 
unweighted, making the CD-1000 one of 
the quietest units we have tested so far. 

Just for interest we also measured the 
mute level, which occurs while the 
machine is in Pause or one of the other 
non-play modes. The measurements 
proved to be -103dB in the right 
channel and -1 lOdB in the left channel. 


Total harmonic distortion over the 
whole audio bandwidth ranged from 
.005% to .009% from 20Hz to 18kHz 
which is good but at 20kHz it rose to 
0.25%. This last measurement proved to 
be a furphy as it was a beat product at 
24.1kHz. This is the difference between 
the sampling frequency of 44.1kHz and 
the signal frequency of 20kHz. This is a 
common result in CD players but is not 
audible in the slightest. 

Measurement of separation between 
channels resulted in readings of - 87dB 
at 100Hz and 1kHz, -85dB at 10kHz, 
and -77dB at 20kHz for the left 
channel. Equivalent figures for the right 
channel were 90dB at 100Hz, 91dB at 
1kHz, 88dB at 10kHz and 89dB at 
20kHz. These figures are very good. 

Error correction 

Since compact discs will inevitably 
collect scratches and abrasions as they 
are used, the error correction ability of a 
CD player is most important. We test 
this with the Philips No 4A test disc. 
And again, as with most of the newer 
generation players we have tested, the 
CD-1000 sailed through the entire disc 
without so much as a glitch. 

On the other hand, we also have a 
quite badly scratched disc which some 
players can handle without problems. 
The CD-1000 sometimes refused to read 
the contents of this disc and had 
problems playing some of the tracks. One 
track it would not play at all while two 
others were played with endlessly 
repeated phrases. 

Perhaps this test is a little drastic but it 
does give a further guide to the error 
correction performance. 

On the whole, the CD-lOOO’s error 

Continued on page 120 
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Books & C 
Literature 


Timer Circuit Data 


IC TIMER HANDBOOK with 100 
projects and experiments: by Joseph J. 
Carr. Published by TAB Books Inc, 
USA, 1981. Soft covers, 130mm x 
209mm, 308 pages. Illustrated with 
circuits and graphs. ISBN 0-8306- 
1290-4. Recommended Australian price 
$13.95. 

As the author himself admits the title 
of this book is not strictly accurate, 
because timer circuits using discrete 
components are dealt with, as well as IC 
types. This is mainly to help explain the 
basic principles of some timer circuits, 
but the circuits are practical ones, used 
extensively in the past. 

The title may also confuse for another 
reason; the author uses the word timer in 
a very broad sense, treating oscillator 
circuits (correctly) as simply another 
version of a timer. In fact the book 
appears to have many more oscillator 
circuits than the more elementary timer 
configurations. 

Most of the book is devoted to 
describing a very wide range of practical 
circuits built around an equally wide 
range of ICs. However, the first six 
chapters are devoted mainly to 
explaining the theory of timers and the 
oscillator circuit derived from them. 

This is not completely successful 
because the author tends to use relatively 
advanced terminology while describing 
the most elementary circuits. He also 
assumes that the reader is as familiar 
with mathematical formulas as he is. In 
fact, the reader is not far into chapter 
one before he is likely to feel that he has 
been pushed in at the deep end. 

In spite of this criticism the book is 
worth persevering with because it does 
contain a lot of useful information. Part 
of it (chapter 4) is almost a mini course in 
logic. 

There are 17 chapters, under the 
following headings (abbreviated). (1) 
Bipolar ICs and op amps; (2) Discrete 
timers; (3) TTL and CMOS; (4) Digital 
Electronics; (5) The 555 Timer; (6) 
Monostable 555; (7) Astable 555; (8) 
XR-2240; (9) XR-2240 projects; (10) 
CMOS timers; (11) TTL timers; (12) 
Retriggerable timers; (13) Long duration 
timers; (14) Op amp timers; (15) Alarm 


projects; (16) More projects; (17) Still 
more projects. There are also three 
appendices. 

Overall the impression is very 
favourable and any experimenter or 
student needing to update or broaden his 
knowledge of ICs, logic, timers, and 
oscillators could add this to his library 
with advantage. And, at the price 
quoted, it would seem to be good value. 

Our copy from McGills Authorised 
Newsagency Pty Ltd, 187 Elizabeth St, 
Melbourne (P.G.W.). 


Personal Computing 


ALMOST EVERYBODY’S 
PERSONAL COMPUTER BOOK: by 
Jamieson Rowe. Distributed by Horwitz 
Grahame Books Pty Ltd and Gordon & 
Gotch Limited, Australia. Soft covers, 
135 X 213mm, 160 pages illustrated 
with photographs and drawings. ISBN 0 
7255 1767 0. Recommended retail price 
$8.95. 

Written by the previous editor of 
Electronics Australia, this book was to 
have been titled, “What! Another book 
on personal computers?” but the 
publishers would not have it. The more 
prosaic title actually used does not 
convey the flavour of the text quite as 
well. 

Author Jim Rowe was well aware that 
many books on computers do little to 
help the newcomer and he was 
determined to produce something which 
not only attempted to enlighten the 
reader but also to entertain; hence the 
proposed but rejected title. 

No previous knowledge of computers 
is necessary to understand this text. 
Even so, the prose is not so elementary 
that it would put off the well-informed 
computer buff; while they will find 
nothing new in it they may find the way 
in which expresses elementary computer 
concepts a refreshing change. 

There are twelve chapters. The first 
chapter gives some idea of the book’s 
approach by its subtitle: “Computers are 
playback devices. Computers don’t 
think; programmers do”. It strips away 
the myths about computer intelligence 
and puts across the idea that behind all 
the ballyhoo, the computer is just 
another electronic appliance. 



Chapter two then builds on this 
relaxed approach by talking about what 
a computer does and the concept of a 
computer program. Useful comparisons 
are made with tape recorders and player 
pianos using program rolls. 

And so it goes. Software and hardware 
are explained in simple terms and then 
there is a more detailed description of 
memory and the CPU, bits and bytes and 
so on. 

There are chapters devoted to the 
history of personal computers, ap¬ 
plications, choosing personal compu¬ 
ters and some elementary information on 
programming. 

In summary, an easy-to-read book that 
will not frighten the newcomer. We 
recommend it. 

Our copy came from Horwitz 
Grahame Books Pty Ltd, 506 Miller 
Street, Cammeray, NSW 2062. (L.S.). 


Electronics Reference 


THE NEW PENGUIN DICT¬ 
IONARY OF ELECTRONICS: by 
Carol Young. Published by Penguin 
Books Ltd, Middlesex, England, 1983. 
Soft covers, 128mm x 198mm, 618 
pages. Illustrated with line drawings, 
graphs and circuits. ISBN 014 OSI, 
074S. Recommended Australian price 
$9.95. 

Carol Young, the author of this 
dictionary, is an honours degree 
graduate, in physics, from Bristol 
University, and worked for six years in 
medical physics in London and 
Cambridge hospitals. She wrote the 
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electronics entries in the “Penguin 
Dictionary of Physics” and, in the 
compilation of this electronics 
dictionary, her husband, John Young, 
acted as consultant, having acquired 
many years experience in electronics 
research. 

With a background like that one 
would expect the book to be a cut above 
the average; an expectation which would 
be fully justified. In any book of this kind 
there is always a conflict between how 
much to say about a particular subject — 
remembering that it is a dictionary and 
not a textbook — and how much space 
can be spared to say it, considering its 
relative importance. 

In this respect the author appears to 
have done a particularly good job, entries 
ranging from one or two lines (dry joints) 
to around two pages for subjects like 
television. Frequent use is made of 
circuit diagrams, formulas, etc to aid the 
explanations. 

Another very useful feature is the 
identification, by means of an asterisk, of 
any words or terms which are defined 
elsewhere in the book, thus allowing the 
reader to expand his knowledge, where 
necessary, to cope with the explanation. 

In fact, many of the explanations are 
at least as detailed as found in many 
textbooks, and a good deal more so than 
in some. At the same time, the book 
appears to be remarkably complete. (If 
the producers of the ABC’s “Towards 
2000” had wanted a better definition of 
Doppler radar than the one they gave in 
a recent program, they would have 
found it here!) 

As well as the dictionary proper there 
is a set of very useful tables (15 in all) at 
the end of the book, ranging from circuit 
symbols, colour codes and SI units, to 
major discoveries and inventions and the 
Greek alphabet. 

In short, a very very useful reference 
book for students, technical writers, 
technicians, or engineers who need to 
clarify a new term, or refresh their 
memory regarding an old one. 
Incidentally, the text is thoroughly up-to- 
date, in spite of what might be implied by 
the front cover illustration. At the price 
quoted it would appear to be very good 
value. 

Our copy from Dick Smith Electronics 
(P.G.W.). 



LIKE TO GET AN 
AMATEUR RADIO CERTIFICATE? 

irSMUCH EASIER 
WITH PROFESSIONAL HELP. 



If something’s worth doing, it’s worth doing well. So don’t waste 
your valuable spare time finding your own way through the Amateur 
Radio maze. Ask Stott’s instead. We have top professional instructors, 
who’ll make sure your time is well spent on your way to an operator’s 
certificate. You’ll have individual attention, working at your own speed, 
in the comfort of your own home. Any queries will be answered 
personally, and promptly. 

So don’t delay. Mail the coupon for full details. 

Over and out. 


i Stotts' 


-3*f 


CORRESPONDENCE COLLEGE 

The name to trust in correspondence education. 
Please send me free, and without obligation, 
full details of the following courses: 


MR. MRS. MISS _ 


Melbourne, 140 Flinders Streel, 3000. Tel: 63 6212 
Sydney, 383 George Street, 2000. tel: 29 2445 
Brisbane, Suite 3.65 Mary Streel, 4000. Tel: 221 3972 
Adelaide, 226 Pulteney Street, 5000. Tel: 223 3700 
W. Perth, 25 Richardson Street, 6005. Tel: 322 5481 
Hobart, 150 Collins Street, 7000. Tel: 34 2399 
New Zealand, Box No.30-990. Lower Hutt. Tel: 676 592 

The Stott’s range of courses 
in Amateur Radio is: 

rint) * Novice Amateur Operator's 
Certificate of Proficiency. 
Amateur Operator’s Certificate 

_ of Proficiency. 

Amateur Operator's Limited 
Certificate of Proficiency. 
Radio for Amateurs. 


^tott s undertake that no sales counsellor will visit you. ala/st52ss/eai?wJ 
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MAKE A GIFT FROM A KIT 


The joy of giving is enhanced when they know you’ve made it yourself. 


B's together and added a p 


HOUSE ALARM KIT - ETI582 

This great kit was released by ETI back in 1977. To make it easier for the constructor we have joi —. 

supply on the one board. 

SPECIFICATIONS 

Type* of Inputs Silent entry, perimeter circuits, internal circuits, emergency circuits. 

Silent entry Single circuit, 30 second exit delay, 30 second entry delay. 

Perimeter circuits 7 circuits, N/C contacts can be expanded in units of 4. 

Internal circuits 4 circuits, N/C contacts, can be expanded in units of 4. Any number of N/O circuits. 
Emergency circuits Any number of N/O circuits. These circuits are active even if perimeter and internal circuits 
are switched off. 

Current drain and battery life (type 732) Emergency on!y2.5mA(4000 hours); Alarm active 9mA (2000 hours); 
Alarm sounding 500mA (10 hours) 

Alarm time 12 minutes 

SI C KE.5oa2 n,S are supplied ' lndudln S mains transformer. lead, terminal strip, nuts and bolts, but no case. See ETI July/August, 1977. 


ONLY $59.95 


(HORN EXTRA) 


MICROBpTS® BACK!! 

Micro Robot kits. 

PIPER MOUSE 


i that drive wheels, 
le unit goes left, right, 
_ . LComplete, including 

pers|*xdomec""** 4 

$34.95 - SAVE $5.00 
MEMOCON CRAWLER 

This robot is controlled by a keyboard (which is supplied). The 
keyboard plugs into the robot. Up to 256 discrete commands 
can be entered into the robots memory (RAM). The robot will 
then move according to programmed instructions. Lights and a 


$69.95 - 
SAVE $10.00 
SEE REVIEW IN 
ELECTRONICS AUSTRALIA 
MARCH 1984 


Ref: EA October 1984 

Jaycar and EA have come up with the best value Oscilloscope on the market today - IN A KIT... 
Over the years many people have asked, "Do you have a CRO kit?" 

Our answer - up until now - has been that built and tested units 
were no dearer than kits, if you could get a kit at all. 

The Jaycar KJ-7050 Cathode Ray Oscilloscope kit has a guaranteed 
5MHz bandwidth but should go to around 6.5MHz. It also features 
75mm (3") CRT Blue Phosphor with accurate graticule, separate 
vertical and horizontal BNC type input sockets etc. Remember, a 
5MHz scope is usually adequate to troubleshoot most micro 
processor and other digital circuitry as well! 

This is a wonderful opportunity to learn electronics AND end up 
with a valuable piece of test equipment as well. 

The Jaycar KJ-7050 kit is absolutely complete. The chassis is pre¬ 
punched and every component including nuts and screws are 





lh instructions. 


ONLY (229 



MUSICOLOR IV 


EA AUGUST 1981 
The ultimate In lighting controllers. Combines a brand new 
four channel version of the famous EA Mualcolor sound-to- 
llght effect with four channel chaser. This new Muslcolor has 
a host of features rarely seen even on expensive commercial 


ife, opto-isolated 


$89.90 




‘/a OCTAVE EQUALISER ■ 
the wav to go 

: Equaliser in a19" rack mount case with Car 


price tag! Now is the time to bring yo 
with the unsurpassed Jaycar 2801 M 
Graphic Equaliser). 

Cat. KJ-6531 


FROM $225 


KAISE DIGITAL 
MULTIMETER SK €100 




Check the specifications/features of this superb Digital 
Multimeter. 

e Autoranging with manual override 

• Auto polarity displays ■ sign when p'" h ' 
e Overange indication "Blink" and bu 

• Low battery warning BATT sign she 
e Sampling rate 2 times second 
e Power supply 2 x A penlight batteries (300 hours 

continuous operation) 

• Fuse protected, spare fuse provided 

change test probes 
e LCD display, magnificent i 


- ........-- .—-for continuity test, ov 

warning and switch warning 
e Ranges ± 1000V DC/600V AC, AC and DC c 
resistance 200 (resolution 0.1 ohm) to 20001 
(resolution 1K ohm) in 5 ranges autoranging 

C*afe§Sg- 5% DC ' 08% AC 



30W + 30W 

STEREO 

PREAMPLIFIER 


★ Folly built and tested ★ Separate Base, 
Treble, Balance and Volume controls ★ Less 
than 0.1% distortion ★ Mlc, Phono and Aux 
Inputs (line) ★ Power supply components on 


$59.95 S®?’ / 

'fe.zjf 7 


it last! No hassle amplifiers. Just connect a 
rmer, speakers a signal and you're away! 

STAOOtniNO YAlUt 


ONLY $39.95 






















SEE PAGE 119 FOR ADDRESS PANEL AND OTHER INFORMATION 






























Speed Controller 

for drills and lawn edgers 


This simple and refined SCR circuit can be used 
to control the speed of electric drills, lawn 
edgers and other domestic appliances using 
“universal” brush-type motors. 

__ by LEO SIMPSON 


Our new speed control circuit provides 
a large range of useful speeds, as much as 
10 to one with some of the better electric 
drills. With the control adjusted for the 
lowest usable speed, your electric drill 
can even be used as a screwdriver which 
is handy if you are doing a lot of 
repetitive work. 

These days any self-respecting 
handyman (handyperson?) would be lost 
without such a basic tool as an electric 
drill. The electric drill can be used for 
many tasks besides the obvious one of 
drilling holes. It can also be used to drive 
small impeller pumps, stir paint, and 
even polish the family car. 

As versatile as the electric drill may be, 
its chuck speed is often too high, even on 
two speed models. This explains the great 
rise in popularity of drills which have 
inbuilt electronic speed control. These 
are good for many tasks but an even 
better solution is to have a two-speed 
drill (with mechanical speed change) and 
use it with an external speed control such 
as the design featured here. 

An important point to remember 
when using this speed control with 
electric drills is that very low motor 
speeds can only be used intermittently. 


This is not because of any limitation on 
power dissipation within the controller 
but because of temperature rise within 
the drill motor itself. 

The problem is that when the motor 
runs at low speed its inbuilt fan becomes 
ineffective. With no airflow to cool the 
armature and field windings, the motor 
could overheat. 

So if you want to use your electric drill 
at very low speeds, do it only for short 
periods. 

Another very useful application of this 
new speed control is with the larger 
electric lawn edgers such as the 
“Weedeater” for example. These very 
efficient machines tend to be quite noisy 
when used at the full mains voltage. 
They also tend to wear out the nylon line 
quickly and vibrate more noticeably as 
the line becomes shorter. 

By using the bigger lawn edgers with 
the speed control adequate cutting power 
can be maintained while reducing the 
noise level. Wear of the nylon cutting 
line is improved and the tendency for the 
machine to scream at very high speeds 
when the line is short is also reduced. 

We do not advocate using the speed 
control with the smaller types of lawn 


edgers. These toy-like units have barely 
enough cutting power as it is so the speed 
control would not be justified. 

How it works 

Now let us have a look at the 
operation of the circuit. It is basically a 
refined version of a circuit presented in 
the July 1976 issue of Electronics 
Australia. 

As already mentioned, the basis of the 
circuit is a silicon controlled rectifier or 
SCR. This device is also sometimes 
referred to as a thyristor. An SCR can be 
regarded as a rectifier diode which only 
conducts in the forward direction when 
it is triggered by a small positive voltage 
applied between gate and cathode. 

Once it is triggered into conduction it 
stays that way until the current either 
drops to zero or the voltage from anode 
to cathode is reversed. 

When it is used with an AC voltage 
supply an SCR can be used as a very 
efficient power control device. We can 
control the point on the positive half¬ 
cycle of the waveform when the SCR 
goes into conduction quite simply. By 
triggering the SCR early in the half¬ 
cycle, we get higher power delivered to 
the load; by triggering late in the cycle, 
low power is the result. 

The method is referred to as phase 
control since the SCR trigger point is 
controlled with respect to the phase of 
the AC supply voltage. 

Refer now to the circuit. This uses two 
diodes and two four-layer semiconductor 
devices. One is the SCR, C122D, while 
the ST4 is an asymmetrical trigger 
device. 

The ST4 is primarily intended for use 
in light dimmers where it provides phase 
control trigger pulses for a Triac. In this 
Speed Controller circuit we are using it 
for a similar function. 

To explain further, the ST4 is a 
breakover device similar to a Diac. When 
voltage is applied to a breakover device 
(such as the ST4 or Diac) no current 
flows until the “breakover” level is 
reached. At this point, the device drops 
to a low resistance. 

The ST4 is asymmetrical. In one 
direction it has a breakover voltage of 
about 16 volts from which it breaks 
down with a relatively high impedance 
with a conduction voltage of about 8 
volts; in the other direction it has a 
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breakover voltage of about 8 volts and a 
low conduction voltage of about 1 Vi 
volts. We use it in this circuit in the latter 
mode only so that it is equivalent to a 
Silicon Unilateral Switch (SUS). 

Our circuit uses the ST4 as a trigger 
pulse generator for the SCR. A .047/iF 
capacitor is charged from the wiper of 
the lOkfi pot via diode D2. When the 
voltage across the capacitor rises above 
the 8 volt breakover threshold of the ST4 
it breaks down and delivers a short high- 
current pulse to the SCR gate and thus 
triggers it into conduction. 

Speed regulation 

When you come down to basics, speed 
regulation is the purpose of this circuit. 
We want a preset speed to be maintained 
in spite of variations in load on the 
motor. This circuit provides quite good 
speed regulation (especially at the lower 
settings) by monitoring the back-EMF of 
the motor. 

Note that there are actually TWO 
different back-EMFs from the motor: 
one present during the conduction 
periods of the SCR and the other present 
during the negative half-cycles and the 
early part of the positive half-cycles 
before the SCR is triggered into 
conduction. It is this latter back-EMF 
which controls the firing point of the 
SCR. 

How the circuit monitors the motor 
back-EMF (and thus its speed) is as 
follows. The voltage applied by the 10kI2 


pot wiper is not the effective charging 
voltage for the ,047/xF capacitor. 
Because the motor is connected in series 
with the SCR cathode, the back-EMF 
generated by the motor is effectively 
subtracted from the capacitor charging 
voltage. 

Thus we have negative feedback from 
the motor, which will act to maintain the 
speed despite variations in load. 

As the motor back-EMF rises with 
increasing speed, the effective capacitor 
charging voltage is reduced, so that the 
SCR is triggered later in the positive half¬ 
cycle. Thus less power is supplied and the 
motor speed tends to come back to where 
it should be. 

Similarly, if the load on the motor 
increases, the speed will tend to reduce 
and the back-EMF will be reduced in 
proportion. This increases the effective 
capacitor charging voltage so that the 
SCR is triggered earlier in the positive 
half-cycle. Thus more power is delivered 
to the motor to maintain the selected 
speed. 

The 5kQ trimpot in series with the 
lOkfl potentiometer sets the minimum 
speed of the motor. It should be set to 
give a speed at which the motor will run 
without “cogging”. 

So far we have not mentioned the 
three diodes in the circuit. D1 reduces 
the power dissipation of the series 
resistor chain by half and protects the 
SCR gate (and ST4) if the load is open 
circuit, as for example, when the motor 


is switched off. D2 protects the gate of 
the SCR when it is in the conducting 
state. 

D3 is the flyback diode and is a 
refinement to the circuit published in 
July 1976. Its purpose is to quench the 
large inductive spike generated by the 
motor at the end of each positive half¬ 
cycle. This spike is an inevitable result of 
the SCR turning off at the end of the 
cycle. While the spike voltage causes no 
harm to the circuit it is so large that it 
tends to upset the back-EMF monitoring 
system described above. 

With D3 in the circuit, operation at 
low speeds is improved. It is a refinement 
which can be added to the design 
featured in July 1976 together with the 
following modification. 

As originally presented, without D3, 
the circuit is fail-safe. That is, if the SCR 
goes open or short-circuit, no safety 
hazard will be created, since the electric 
drill, or whatever, can be assumed to 
have its own on-off switch. 

However with D3 in circuit it is no 
longer fail-safe. If either D3 or the SCR 
were to short-circuit, heavy currents 
would flow until the fuse in the domestic 
power circuit blew. To prevent this, we 
have added a three-amp fuse. 

The lkO resistor between gate and 
cathode of the SCR is often omitted from 
similar speed control circuits but it is 
recommended by the SCR manu¬ 
facturers. It reduces the possibility of 
false triggering due to leakage and dv/dt 



The Speed Controller is built into a 
metal diecast case and can be used with 
universal brush-type motors rated up to 
three amps. 


We estimate the current cost of 
parts for this project to be about 


including sales tax. 
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SPEED CONTROLLER • 


effects and consequently lessens the 
chance of catastrophic failure in the 
device. 

The SCR specified foil the circuit is the 
General Electric device, C122D. This 
has a DC rating of 8 amps and a blocking 
voltage rating of 400 volts. As an 
alternative, the C122E rated at 500 volts 
may also be used. 

With the C122D (or C122E) in circuit, 
the controller is suitable for electric drills 
or appliances with “universal” brush- 
type motors having nameplate ratings up 
to 3 amps. With motors of this rating or 
less, the SCR will be able to withstand 
the “locked rotor” current if the motor is Here is an actual size reproduction of the front panel artwork, 
stalled. 



Note that we have not provided for a 
bypass switch on the controller. A bypass 
switch allows the drill or appliance to be 
used at the full 240VAC. We have not 
added this feature for two reasons. First, 
it does not appear to be necessary in 
practice. Second, if the unit is switched 
from 240VAC to the control mode while 
the motor is running, the very large 


voltage transient generated will blow the 
SCR. 

Construction 

We built the prototype speed 
controller into a sturdy diecast box 
measuring 121 X 66 X 41mm. This is 
fitted with short mains cords, one with a 
three pin plug and the other with an in- 



Do not attempt to use the 
speed controller with an 
induction motor. It will 
not work and the motor 
may burn out. 


PARTS LIST 

1 diecast metal box, 121 x 66 x 
41mm 

1 Scotchcal front panel, 121 x 
65mm 

1 mains cord and moulded three- 
pin plug 

1 mains in-line socket 
1 PC board, 60 x66mm, code 
84sc11 

1 knob 

2 cord-grip grommets 
1 solder lug 

1 3-amp 3AG fuse 

2 PC-mounting fuse clips 
1 Cl22D SCR 

1 ST4 asymmetrical trigger 

2 1N4004 silicon diodes 

1 MR754, 1N5404 silicon diode 
1 lOkO(lin) potentiometer 
1 5kQ trimpot 
1 150kfi/1W resistor 
1 1 kO/'AW resistor 
1 .047*tF/160VW metallised 
polyester (greencap) capacitor 
Miscellaneous 

Screws, nuts, lockwashers, 
spacers, spaghetti sleeving, solder. 


Left: view inside the completed prototype. 
Keep all mains wiring neat and tidy and take 
care with the orientation of the SCR. Note 
sleeving on the pot terminals. 
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A Sackful of Goodies 
from ‘You Know Who’ 

Wishing our customers new, old & potential, Xmas greeting and 
best wishes for 1985 


Super Sound 
Intercom 

Perfect for home or office. This 
completely self contained two 
station intercomcomes complete 
with 20 metres of connection 
cord. It has call facilities even 
when turned off. Ideal for baby 
minding. Has AC adaptor socket. 

| 




\ FM Wireless 
Intercom - Xmas 
Bargain 

' Superb performance, and you 
don’t have to wire it in! May be 
used in an intercom ‘net’ with 
other units. 

★ Mains powered 

★ Three frequency channels 
(switch selectable) 

★ 2 units supplied 

If you want an expandable 
system, this is the one to go for. 

= 7 \ 



& 

only $55.00 

Capacitors § 
for Peanuts co 

Giveaway bargains on <©■ 


.luF/160V 

only $4.00 per 100 «g 

39uF/160V q 

only $8.00 per 100 o 
EN4004 Diodes 



4864-2 Memory at 
Unforgettable 
Prices 

Scoop purchase of top , 
quality Hitachi 4864-2 i 
(4164) 64Kx 1 / 

dynamic RAMs. These } 
are prime spec 150nS 1.. 
devices so be quick at 

this price onfr§7.00 

(anyquantity) 

IN914 Diodes- 
Xmas Clearout . 

We’ve dropped the // 

priceoflN914 /A 

(I N4148) signal diodes / & 
for Xmas. Buy up (s'T I 
quick. This month only.^^T 

only $2.50 for 10d 
$20.00 for 1,000 


Computer Grade Electros at Prices to 


We have landeda shipment of top quality Philips, Sprague and Sangamo 
Electros. Best quality, best prices. 

Cap(uf) Volt Dia (mm) Hght.(mm) Make Price ($) ^ 
Sprague 5.00 


250 35 
50 35 
60 50 
40 50 
25 50 
40 50 
10 35 
25 65 
16 50 
30 50 
25 65 
10 


10000 10 65 11 

120000 15 65 14 

LAST QUANTITIES REMAINING!! 


Sprague 4.00 
Sangamo 10.00 
Sprague 6.50 
Sprague 5.50 
Sprague 9.00 
Philips 6.00 
Sangamo 13.00 
Philips 12.00 
Sprague 13.00 
Philips 19.00 
Sprague 14.50 
Philips 13.00 
Sprague 18.00 


MONSTER PACKS ARE BACK!! 

ViY% of Capacitors 


That’s right, u. 
incredible half a kilo!! 
huge variety of types - 
perfect for the spares 
box. Polyester, 
ceramic, you name it, 
there’s probably one . , . 

in this pack ! onjjy^ S.QQ 

Servo Motors at 
Santa Prices 


30 Assorted Po; 

Slide, rotary, stacks of 
values. Perfect ' 
replacement. Worth 
over $50.00 


only $5.00 


Monster Trimpot 
Pack 


48V 

★ 48V operation k 

★ 3650 RPM 

★ 4.4A II 

★ 55oz/in continuous { 
torque 

24V 

★ 24V operation 

★ 3650 RPM 

★ 4.7 A , „ 

★ 25oz/in continuous^ 

torque { 

12V 

12V operation 

★ 3300 RPM 

★ 5.0A 

★ 16oz/in continuous j 
torque 

32.768KHz Clock 

is* 


100 mixed values. 
Normally selling for 30 1 
- 50c each! Grab them 
while they last!! 



150 ohm/25W Wire 
Wound Rheostat 

Going at absolute 
giveaway prices for L 
Xmas. Ceramic body. 1 
V.” shaft. Perfect for “ 
speaker attenuators, 
power supplies etc. 

(Note: does not 
include knob) 

SHEBTDAW 

ELECTRONICS 

II 



1 <An AA ^ 64-166 Redfera Street, 

Ollly O O.00 RedfemNSW2016 


^i Phone(02)6995922 

QO Leading Lead Maiiordei^tof 912 

• V Specials PO Box 229 Redfern 

I We’re clearing out 
leads for Xmas. Look 
1 at this bargain. You 
get 1 each of the 
, following: 

_ aA 1) 3.5mm jack to 5 pi 
i\jVJ DIN plug (6ft lead) 

W* | 2) 4 x 6.5mm jacks * - 
•J 5 pin DIN plus (6ft 
lead) 


3RPM Precision 
Motors Under 
Wholesale 

Superb quality 
Crouzet geared 
motors. 3RPM 
(clockwise). Limited 
quantities. 


the pairs’.?. 


NSW 2016 

Alail Charges: 

$5.00-$9.99.$3.50 

$10.00-$24.99 ....$4.00 
$25.00-$49.99 .... $6.00 
$50.00-$99.99 .... $7.00 
$100.00 or over... $8.00 
Trading Hours: 


■Fri.. 





Thurs.9am-7pml 

★ Saturday.9-1 

(until further notice) 

Note: We accept both Bankcard 
and American Express. However 
we cannot give quantity discounts 
on Credit Card purchases or 
account orders. Minimum for ; 
account orders is $50.00 
Minimum order is $10.00 
exclusive of postage ar 
packing 













































425 HIGH STREET. 
NORTHCOTE VICTORIA. 
Ph:(03)489 8866 489 8131 
48-50 A’BECKETT STREET, 
MELBOURNE VICTORIA. 
PH:(03)347 9251 
Mail Order and 
correspondance: 

P.O. Box 235 
NORTHCOTE 3070 

★ NEW LOOK 

★ NEW PRICES 

★ NEW PEOPLE 

★ NEW 
PRODUCTS 

★ NEW IDEAS 

Mail Order Hotline 


Quartz halogen spotlight. Hand 


replaceable H 
Cat. 15050 




Just arrived! This book is the 
same as used in the Victorian 
Education System. Includes 
data on new Fast series. 

Limited stock 500 only. 

Cat. B10050 $14.95 

NEGATIVE & POSITIVE 
I CIRCUIT RESIST 


POSTAGE RATES 

$1 -$9.99.$1.50 

$10-$24.99 .$2.00 

$25-$49.99 .$3.00 

$50-$99.99 .$3.50 

$100-$199.$5.00 

$200-$499 .$7.50 

$500 plus .$10.00 


ft 


in connection. 

Essential for Laser disc player 


Cat. PI 0147 PLUG $1 .95 
Cat. PI 0146 SOCKET $1.20 


Cat. PI 2200 

1-9 10-99 100+ 

$6.50 $5.95 $5.50 

P S. Discount flat cable is 


W«L 


comfortable, as easy to wear 
Cat. Cl4000 $4.95 

BULK CABLE 
100M ROLLS 


Cat. SI 5029 12V 1.2 AH 

$17.95 

Cat. SI 5031 12V 2.6 AH 

$34.50 

Cat. SI 5033 12V 4.5 AH 

$44.95 

CRYSTAL SPECIALS 

-dl 

Prime spec's. We just have too 

3.5795 n MHz 14.318 MHz 

4.00 MHz 18.0 MHz 

4.1943 MHz 20.0 MHz 

All $2.50 each! 

10 or more $2.00! 

PCB SPECIALS 

Fibreglass predrilled 
boards. 


80RM12 

81 Mill 

82 A03A/B 


Economy knobs with elevated 
white pointer. 

Cat. HI0001 RED 

Cat. HI0002 BLUE 

Cat. HI0003 GREEN 

Cat. HI0004 YELLOW 

This month’s prices 

100+ 


$0.40 $0.35 

BRAND NEW FANS 


.30 



Certified Post for orders 
over $100 included “free"! 
Registered Post for orders 
over $200 included “free"! 
Account orders from 
schools Govt. Depts., 
Public Cos., gratefully 
accepted. Min. order of 
$20. (or a min. $5 
accounting fee will apply.) 
Comet Road Freight, 
Airmail etc. are extra. 



HAVE YOU BEEN 
INTO OUR CITY 
STORE??? 


prototypes. Resist:50ml bottle 
for apprx. 1500 sq cm of pcb. 

Cat. P85500 $6.95 

DEVELOPER: 70 gms of 
crystals to mix with 2It of 
water, enough to complement 

Cat. P85504 $3.25 


NEGATIVE PHOTO RESIST for 
using normal negative PCB 



Cat. P85508 $5.45 


DEVELOPER: 500ml bottle 
enough to complement 50ml of 
resist. No dilution reuqired. 

Cat. P85510 $8.50 


ETCHANT: 400gms of crystals 
to mix with 1 to I'/, Its of HOT 

Cat. P85512 $3.25 




Cat. W11222 3C2V75 OHM 

$25.00 

Cat. W11224 5C2V75 OHM 

$39.00 

Cat. W11219 4 Core Shielded 

$55.00 


UNIVERSAL 
SOLDERING 
IRON STAND 



Cat. Til302 

$5.95 slashed to $3.95 


NICAD BATTERIES 



Cat. S150020 AA500 MA 

Cat. SI 5021 C 1.8 AH 

Cat. SI 5022 D 4 AH 


$2.25 $1.95 
$4.95 $3.95 
$7.95 $6.95 



•FREE" Floura Starter Kil 


A UDIO F LANGER 

Modulates a delay system and 
produces delay and pitch 
variations. Features 4 seperate 
controls producing an extremely 


Cat. A12044 $89.00 


AUDIO ANALOG DELAY 



20-300 milliseconds. Superb 
reverb, doubling and echo. 
Perfect when playing in ‘DEAD’ 
rooms/halls. 


Cat. Ai2046 $139.00 


$2.95 $2.50 


★ ★★ SCOOP ★★★ 
PRIME SPEC RED 
LEDS 


We bought 100,000 so you can 
1-9 10-99 100+ 

$0.10 $0.09 $0.08 

Cat. Z10150 


CAR REPLACEMENT 
SPEAKERS 



Cat. Cl 0757 5x7” Oval 

$5.95 

Cat. Cl 0746 4x6” Oval 

$4.95 

Cat. Cl 0705 5" Round 

$4.50 

Cat. Cl 0706 6" Round 

$5.95 

All are rated at 4 OHM, 5 WATT 
Errors and Ommissions Excepted 
















Speed 

Controller 

line socket which is the output of the 
device. 

All the circuit components with the 
exception of the lOkfi potentiometer are 
mounted on a printed circuit board 
measuring 60 x 66 mm (code 84scll). 

The ST4 asymmetrical trigger device 
should be soldered in as shown in the 
wiring diagram. Incorrect polarisation 
will not result in damage but will cause 
ineffective speed control. 

The C122D SCR is soldered directly 
into circuit and does not require a 
heatsink. Make sure that the SCR metal 
tab clears the lid of the case when the PC 
board is mounted. 


Left: follow this parts layout diagram when 
wiring up the Speed Controller. Do not omit 
the 3-amp fuse. 

Either a 1N5404 or MR754 may be 
used for D3, the flyback diode. 

Mount the board in the case using 
6 mm long spacers plus screws and nuts. 
The two power cords should either be 
secured using cordgrip grommets (fitted 
into the right size holes) or fitted more 
conventionally using grommets and 
suitable cord clamps. 

The earth wires of both the mains 
input and output cords should be 
terminated to a solder lug on the case. 

After checking all wiring carefully 
against both circuit and wiring diagrams, 
the unit may be tested on the mains with 
a drill as the load. 

Note that setting the trimpot for 
minimum motor speed should be done 
with power off and the unit disconnected 
from the mains for safety’s sake. 5 





DATUM 

The true starting point 
COMPUTER KIT 

$99 0# (ex. S.T.) P. & P. $5 

Over 1,000 users can't be wrong 


Developed by S.A. Institute of Technology to introduce students to the versatility of microprocessor systems. Featured in EA articles 
November, December, ’82 and January ’83. 

The DATUM range now includes: DATUM EXTENSION with memory exp. and cassette interface, RS232, A/D, D/A. DATUM programming 
manual, DATUM applications manual. EPROM PROGRAMMER. 


Send SAE for 
further information. 



Available exclusively from GAMMATRON PTY. LTD. 

UNIT 1 WEEN RD., POORAKA, S.A. 5095 
POSTAL: P.O. BOX 62, INGLE FARM. S.A. 5098 
welcome TELEPHONE: (08) 262 6555 
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IS NOW CHEAPER BY 


THE DOZEN 


YOU HAVE THE CHANCE 
TO WIN AN ELECTROLUBE 
CM100 CIRCUIT MAKER KIT! 


You'll not only save on the regular news-stand price, 
but you could also win one of six Electrolube photo-etch 
printed circuit board kits — each valued at over $ 180 ! 


Subscribing to ELECTRONICS AUSTRALIA will ensure 
that you get your copy of Australia's leading electronics 
magazine reliably every month. It's more convenient too 
— your copy will come straight to your mailbox, saving 
you a special trip to pick one up. And of course if you 
subscribe at the moment, you'll actually SAVE over 
TWO DOLLARS FIFTY on the regular news-stand price. 
In addition to this price saving, we're currently also 
making an exciting new offer to anyone taking out a 
new subscription to ELECTRONICS AUSTRALIA, or 
renewing a previous subscription before February 28th, 

1985. At the end of each month, all of the subscriptions 


received that month will be placed in a barrel, and TWO 
lucky subscribers each month will win a comprehensive, 
professional quality Electrolube CM 100 Circuit Maker Kit 
for making photo-etched printed circuit boards. 

Each kit is valued at over $180. 
Winners will be notified by telegram and letter after each 
drawing of the winning subscription cards from the barrel. 
Simply fill in the card opposite, and send it with either a 
cheque or money order, or with your American Express, 
Bankcard or Mastercard number filled in. 


YOU CAN BE A WINNER OF THE 

Electrolube CM100 Circuit Maker Kit 



The CM 100 Circuit Maker Kit is the latest addition to the well-known Electrolube range of chemicals and service 
aids for the electronics industry. It contains virtually everything you need to make high quality printed circuit 
boards using the photo-etch method, from either your own tape patterns or from same-size printed layouts. No 
darkroom or camera is necessary. 


The kit contains the following: 

• 12 sheets of autopositive film. 

• 6 double-sided fibreglass blank boards, 

all measuring 160 x 100mm (Eurocard size). 

• Universal exposure and assembly frame. 

• A Photoflood lamp. 

All necessary chemicals: 

• developers • fixer • film clearing solution 

• photoresist • copper etchant • and a 
combined soldering flux/protective lacquer 


And all extras like: 

• Plastic gloves. 

• A photoresist applicator. 

• Cotton wool. 

• Film clips. 

• A scouring pad. 

• And a full set of step by 
step instructions. 


• A complete set of photographic dishes. 

• A liquid measure. 

• A retouching pen. 

• A liquid-crystal thermometer. 

• A couple of 1.1 mm PCB drills. 


NOTE: The above competition does not apply to readers in Queensland or 
South Australia, due to the laws relating to lotteries in those states. 

NSW Lottery Permit No. TC84/24S7 
Victoria Lottery Permit No. 84/884 

















“Electronics Australia’’ is one of the longest running technical publications in the 
world. We started as “Wireless Weekly’’ in August 1922 and became “Radio and Hob¬ 
bies in Australia’’ in April 1939. The title was changed to “Radio, Television and Hob¬ 
bies’’ in February 1955 and finally, to “Electronics Australia’’ in April 1965. Below we 
feature some items from past issues. 



December 1934 


Launched by remote control: The 

ceremony of the launching of the new 
Orient liner Orion at Barrow-in-Furness 
on Friday, December 7, is to be 
broadcast in the BBC Empire short-wave 
programs, and relayed through 4QG and 
2FC. 

The ceremony will be performed by 
the Duke of Gloucester who will be in 
Brisbane on that day. The Duke will 
press a button which, by remote control, 
will set the Orion in motion down the 
slipway. As she moves, a “tripper” will 
actuate automatically, which will break a 
bottle of empire wine against her bows. 

The launching ceremony, will be 
heard by Empire listeners throughout 
the world as well as by the crowds at 
Barrow. Microphones installed along the 
slipway will pick up the sounds as the 
Orion takes the water. 

Orion has a displacement of 24,000 
tons, with a length of 664ft and a beam 
of 82ft. She will be driven by two twin 
screw turbines, with a horsepower of 
27,000. 

Aerial beach patrol: An entirely new 
radio service is to be inaugurated in 
Sydney on December 8, when 2UW is 
establishing a complete aerial patrol of 
the beaches between Mona Vale and 
Maroubra. An aeroplane, piloted by Mr 
E. V. Collibee, a member of 2UW’s staff, 
will cover these beaches each Saturday 
afternoon and again on Sunday 
mornings and afternoons. 

The aeroplane will be equipped with 
both transmitting and receiving 
equipment, so that all activities can be 
exchanged between the machine and 
2UW’s studio. The pilot will patrol each 
beach in turn. If he sights a shark he will 
immediately notify the studio which will 


then make an announcement to the 
beach concerned. The plane will 
meanwhile circle the beach. 

Should a surfer be carried out to sea, 
the nearest surf club will immediately 
notify the studio which will, in turn, call 
the plane and direct the pilot to the 
beach. On sighting the surfer, he will 
swoop down and throw a pneumatic 
lifebuoy. 

Ministry of Truth? “You have just come 
at the right time, because our new 
program has just arrived in connection 
with our Australian section.” This 
information, and other points of interest, 
were told to “Wireless Weekly’s” 
representative who was welcomed by the 
broadcasting authorities in Berlin. 

I was informed that the program 
would consist of ordinary musical items 
and some news. “If the question might be 
asked,” I said, “who will supply the 
news?” 

“All broadcasting in Germany,” he 
answered, “is in control of Dr Goebels, 
our Minister of Propaganda. But please 
remember that propaganda in German 
does not mean quite the same as in 
English. With us it means more 
information.” 



December 1959 

Xerox copier: A prototype electrostatic 
printer makes inexpensive finished 
pictures in seconds from photographic 
negatives. The machine has been 
developed by Haloid Xerox Inc, for the 
US Air Force. 

The device produces finished, positive, 
continuous-tone pictures on white 
unsensitised paper at the rate of 
20ft/min, making a 9 x 9 inch print every 
2!4 sec. 


Under combined sponsorship of the 
US Air Force and Signal Corps, the 
machine was contracted for and 
technically monitored by the Aerial 
Reconnaissance laboratory. 

The machine operates on the 
principles of xerography, making 
continuous-tone pictures in a machine in 
daylight and without chemicals or 
sensitised paper. 

In one continuous cycle, the unit 
exposes, prints and finishes dry, positive 
pictures from a 500ft roll of negative film 
up to 9in wide. 

With a simple adjustment, positive 
pictures can be made from positive film 
equally well. 

Rocket test: Escape equipment was 
successfully tested recently for the US 
satellite capsule that will carry man into 
space. 

Engineers of the National Aeronautics 
and Space Administration (NASA) 
launched the capsule to an altitude of 
38,OOOft with a powerful “Little Joe” 
booster. 

The capsule is similar to that in which 
a Mercury astronaut will be fired into 
orbit some time in 1961. 

If anything goes wrong at launching 
time the escape rocket can be triggered to 
lift the capsule free of the booster. 

Serviceman meets solid state: Remember 
how, about three years ago, most of us 
were having a mild attack of the horrors 
at the thought of having to service TV 
sets? Well, with that one behind us, most 
servicemen are now facing up to another 
newcomer; transistor sets. While in no 
sense as big a problem as TV, there are 
plenty of important things to learn about 
this phase of the art. 

Thus, for the second time in a few 
years, the serviceman has had something 
fundamentally new and different thrust 
upon him and has had to acquire new 
knowledge and new experience in order 
to cope with it. 

Happily enough, TV seems to have 
arrived and settled in without causing 
too many mental breakdowns, and most 
of us, looking back, probably wonder 
what we worried quite so hard about. 

Looking forward, I can think of plenty 
to worry about. I wonder how long it will 
be before we are faced with the ultra 
miniature, all transistor, colour TV set? 
Ouch! 
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NEW PRO DUCTS • • • PRODUC 



Weller soldering 
stations 

The Cooper Tool Group has 
announced the availability of three new 
temperature controlled soldering 
stations, the WTCPN, the WMCP-EC, 
and the EC2000D. 

The WTCPN is a low voltage, 
transformer operated soldering station 
built with continuous on-line work in 
mind. Tip temperature is controlled by 
the Weller “Closed loop” method, 
which protects sensitive components. 
The grounded tip also protects voltage 
and current sensitive components. 

The Weller PT series of tips for the 
WTCPN provide tip temperatures of 
315°C, 370°C, and 430°C. By quickly 
changing the tip, temperatures can be 
varied. 

Other features include a non- 
burnable cord, lightweight pencil grip 
iron, impact resistant case, on/off 
indicator light, tip tray, and a large 
sponge for keeping tips clean on the 
job. 



Dual trace 
oscilloscopes 

Neotronics Pty Ltd has recently 
released two new oscilloscopes, a 20MHz 
model designated OS-620, and a 35MHz 
model designated OS-635. Both are dual 
trace CROs which have many features 
suited to the hobbyist. The OS-635 has a 
delayed trigger facility which is not 
available on the cheaper OS-620. The 
OS-620 model, however, features a 
component test function which is not 
available on the other CRO. 


The WMCP-EC is a miniature 
temperature controlled 15W soldering 
iron system. It comes complete with a 
selection of eight miniature soldering 
tips, ranging from 0.4mm to 3mm with 
conical, both straight and bent, and 
spade forms. The system is ideally 
suited to micro-circuit technicians, 
watchmakers, and others involved in 
fine work. 

Temperature control is via a sensor 
which transmits the actual tip 
temperature to an evaluator, and the 
heat lost by radiation, heating the 
workpiece, and melting the solder is 
replenished by the 15W element. The 
working temperature is continuously 
variable between 40°C and 450°C with 
the set temperature automatically 
maintained with 2°C. 

The EC2000D is, technologically, 
the most advanced unit marketed by 
the company. Tip temperatures range 
from 175°C to 450°C and may be 
selected and locked at any desired 
temperature by the operator. Actual tip 
operating temperature is displayed on a 
three digit LED digital display to within 
1°C, and the tip temperature is 
maintained at the desired setting. 

The EC2000D is ideal for delicate 
and precision soldering applications 
and where continuous use is necessary. 
Soldering pencils are interchangeable 
without recalibration of the 
temperature setting, allowing complete 
versatility in use. A selection of nine 
iron plated Weller ET series tips in sizes 
from 0.8mm diameter to 5.0mm 
diameter is available. 

For further information contact the 
Albury Sales Office of The Cooper 
Tool Group Limited at PO Box 366, 
Albury, NSW 2640. Telephone 
(060)21 5511. 


The oscilloscopes come securely 
packed in a cardboard box, and each 
includes a pair of probes, spare fuses, and 
an instruction manual. Both CROs 
measure 295 x 165 x 355mm(WxDxH) 
and their layout and styling are similar. 
Both have a 150mm internal graticule, 
post deflection acceleration CRT, with 
blue-green phosphor. 

The graticule itself has 10x8 
divisions, each measuring 10 x 10mm, 
and includes markings indicating 0, 10, 
90 and 100%. The internal graticule has 
the advantage of eliminating parallax 
errors when taking readings from the 
display. 

Vertical sensitivity is controlled by the 
usual 5-2-1 stepped attenuators with a 
concentric variable attenuator. The 
maximum sensitivity is 5mV per division 
for both oscilloscopes, the 635 having a 
x5 magnification facility extending this 
range to lmV per division. Minimum 
sensitivity is 10V per division on the 635 
and 20V per division on the 620. 

Sweep range is similarly variable by 
means of a rotary control providing 5-2-1 
steps from a minimum of 0.5 seconds per 
division. Maximum sweep speed is 0.2/js 
on the 620 and 0.1/is on the 635. Both 
CROs have a x5 magnification facility 
on the horizontal axis. 

The main feature of the 635 over the 
620, apart from its higher bandwidth, is 
its delayed trigger facility. This feature 
can be used to examine in detail a 
portion of the incoming waveform which 
occurs some time after the trigger point. 
The 635 oscilloscope allows delays of 
between 1/x.s and 100ms to be selected. 

The component test function on the 
620 is designed to trace out the voltage- 
current characteristic of the component 
or network connected across the banana 
sockets provided. This feature although 
interesting, is of little practical use. 

The instruction manuals supplied with 
the CROs are well written and cover all 
of the aspects of the operation of the 
instruments. As well as this, the manuals 
include measuring hints and a 
description of circuit operation. Full 
circuit diagrams and component overlays 
are included, as are test and calibration 
procedures. 

To sum up, these CROs have most of 
the features that a hobbyist could want 
at a reasonable price. The OS-620 sells 
for $574.20, while the OS-635 is priced at 
$806.20 so these oscilloscopes represent 
good value for money. For further 
information contact Neotronics Pty Ltd, 
37 Ryledale Rd, West Ryde, or phone 
them on (02) 807 4739. 
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Variable auto¬ 
transformers 

Electromark has introduced a new 
series of variable auto-transformers 
suitable for any equipment controlled 
by voltage variation. The SD range 
covers power ratings from 500VA to 
200kVA, and motor driven models 



Security devices from 
Dick Smith 

Dick Smith Electronics announces the 
availability of two new, moderate cost 
security devices. One of these, called the 
“Lockalarm”, is a home security device 
for attachment to doors; the other called 
an Alarm/Torch, is a personal security 
device. 

The Lockalarm is based on the 
standard chain lock for doors, but carries 
the idea two steps further. First, the 
chrome plated solid steel chain doesn’t 
just latch on; it is attached to a lock that 
can only be unlocked by a special key. 
The unit can be set and unlocked from 
either the inside or outside. 

Second, the unit incorporates an 
alarm, which is set to go off the instant 
anyone attempts to open the door 
against the chain (without first unlocking 
and releasing it). 

The key-operated chain lock and 
burglar alarm is easy to fit and can be 
installed in a matter of minutes. No 
special tools are needed and there are no 
wires to connect. A screwdriver is all 
that is needed to secure it to virtually any 
door. An ordinary 9V battery powers the 
alarm. 

The Alarm/Torch looks like a sleek, 
pocket or purse-sized torch. In fact, if the 
standard torch slide switch is pushed 
forward, it acts as a normal torch. But, 


are available for remote control 
operation. 

The M-types, ranging from 500VA 
to lOkVA, have been manufactured 
in Japan to Electromark 
specifications for Australian use. 
Models up to 15A incorporate 
Australian standard output sockets 
and are fitted with input cords and 
plugs. A voltmeter is fitted as 
standard equipment and the larger 
models have a circuit breaker in place 
of a fuse. 

All are single phase units, designed 
for 240V input and 0 to 260V output. 
They will operate on either 50 or 
60Hz, have an efficiency of better 
than 90% and a power factor better 
than 95%. They are convection 
cooled, have an insulation resistance 
of more than 3MQ at 500V DC, and 
are tested at 1500V AC for one 
minute. 

Further information from 
Electromark Pty Ltd, PO Box 184 
Mortdale, NSW 2223. Phone 
(02) 570 7287. 


should the need arise, sliding the switch 
back will activate an ear-splitting alarm 
to frighten off the would-be attacker. 

Ideal for use after dark, on public 
transport or in any increased personal 
security situation, the Alarm/Torch can 
also be used as a temporary door or 
window alarm by means of a 
door/window contact included in 
purchase price. 

Both the Lockalarm and the 
Alarm/Torch are available from Dick 
Smith Stores throughout Australia. 




Industrial switches 
and relays 

C&K Electronics (Aust.) Pty Ltd, 
announce the availability of two new 
industrial switching devices from the 
English firm FR Electronics. One is a 
three phase solid state relay and the 
other a float switch for liquid control. 

The three phase solid state relay is FR 
Electronics’ ZRA 9000. These units are 
capable of switching up to 480 volts AC 
making them ideal for use with three 
phase motors and other three phase 
loads. They are available in either DC or 
AC input control voltage versions, and 
have a standard blocking voltage of 800 
volts (900 volt versions can be supplied 
as an option). Another available option is 
a voltage clipper, if transients above 800 
volts are expected. 

Standard current ratings are either 
30A or 45A, and surge capability is 
250A and 375A respectively, for 10ms. 

The float switch is the RSF33. It is 
manufactured in Maranyl, an ICI 
plastic, suitable for use in non-corrosive 
fluids down to 0.785 specific gravity. 

The unit is simple to use and employs 
a reed switch, giving very high reliability 
combined with a switching capacity of 
up to 100VA at mains voltage. The unit 
can be used to indicate low level, or, 
simply by rotating through 180°, to 
indicate high level. 

All units can be tested from ordinary 
commercial standards up to the highest 
military standard (05/21) and CAA 
approval. Existing applications for this 
device include fuel level control, fluid 
level control in washing equipment, and 
flood control warning. 

Further information from C&K 
Electronics (Aust.) Pty Ltd, 15 Cowper 
St, Parramatta, NSW, 2150. Phone (02) 
635 0799. 
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MEW PRODUCTS 


A 

Three audio chips from 
National Semiconductor 

National Semiconductor announce 
the release of three new monolithic audio 
power amplifiers aimed at the popular 
audio market. They are the LM1875, the 
LM831, and the LM2879. 

The LM1875 delivers 20W into a 40 
or 80 load on ± 22V supplies. Using an 
80 load and ±30V supplies, over 30W 
may be delivered. Other features include 
low distortion and high quality 
performance. 

The LM831 is a dual power amplifier 
which provides high performance at the 
very low voltages needed for portable 
entertainment devices, such as personal 
headphone stereo sets. Using two 
independent amplifiers, the LM831 gives 
stereo or high power bridge (BTL) 
operation from two or three cell power 
supplies. 


Featuring high power (400mW, 8Q, 
BTL, three volts), low noise and low 
THD (total harmonic distortion), the 
LM831 is used in portable tape 
recorders, portable radios, headphone 
stereo sets, and portable speakers. 

The LM2879 is a monolithic dual 
power amplifier that offers high quality 
performance for stereo phonographs, 
tape players, recorders and AM-FM 
stereo receivers. 

This new chip delivers 9W/channel 
(typical) to an 8fi load. The amplifier 
contains an internal bias regulator to bias 
each amplifier. 

Device overload protection consists of 
both internal current limit and thermal 
shutdown. The LM2879 is designed to 
operate with a minimum of external 
components. It provides 70dB ripple 
rejection and channel separation. 

Further information from National 
Semiconductor (Aust) Pty Ltd, 23 Cleg 
St, Artarmon, NSW, 2064. 



Latest releases from 
Analog Devices 

Parameters Pty Ltd, Australian 
agents for Analog Devices of 
Massachusetts, USA, advise the 
release of three new devices by this 
company. One is the AD595, a 
monolithic thermocouple amplifier 
with on-chip cold junction 
compensation. 

The AD595’s on-chip temperature 
measuring circuit, instrumentation 
amplifier and open thermocouple 
alarm circuit delivers a single-chip 
solution to many temperature 
measurement and control 
applications. The ability to connect a 
thermocouple to the AD595 and 
measure temperatures to within 
±1°C reduces costly board space, 
trimming and assembly requirements 
associated with competing discrete 
and modular designs. 

The second device is the AD7560, a 
monolithic DC/DC converter which 
accepts a single +5V input and 


generates -5V, -10V, -15V, 
+ 10V and +15V output voltages. 
With this capability, the AD7560 can 
power components such as op amps, 
analog-to-digital converters and 
digital-to-analog converters which 
require plus and minus power 
supplies. 

For system designs with only a 
+ 5V supply, the AD7560 offers a 
single-chip solution to generating 
additional supply voltages. 

The third device is the AD7534, a 
monolithic 14-bit digital-to-analog 
converter (DAC) which guarantees 
monotonicity and the industry’s 
highest accuracy over temperature. 
The high accuracy over temperature 
results from a new design technique 
developed by Analog Devices, Inc. 
(patent pending) which reduces 
leakage current versus temperature to 
only one-tenth that of competing 
devices. Leakage current appears in 
the output as gain, offset, and 
differential linearity errors. 

As a replacement for 12-bit CMOS 
DACs, the AD7534 eliminates the 
need for trim potentiometers and 
their associated labour costs at an 
incremental cost ranging from $2 to 
$4. Specified for operation with a 
single + 12V to + 15V power supply, 
the AD7534 dissipates maximum 
power of 36mW, provides TTL and 
5V CMOS logic compatibility, and 
full four-quadrant multiplication. 

Further information from 
Parameters Pty Ltd, 41 Herbert St, 
Artarmon NSW 2064. 
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PA speakers, sirens 
from Benelec 

Sydney-based distributor, Benelec 
Pty Ltd, now stocks a 
comprehensive range of public 
address and communications 
speakers with over a dozen types in 
their range. 

Sizes and power ratings range 
from a compact 88mm diameter 
model rated at 4W to a 305mm 
diameter model rated at 50W. 

Benelec also stocks a range of 
sirens and alarms. Operating 
voltages range from 6V up to 50V, 
with sound pressure levels of up to 
124dB available. The 30-5403 
“microsiren”, for example, measures 
only 40 x 55mm, has a nominal 
current drain of 250mA and a sound 
pressure level of 116dB at one 
metre. 

For product details: Benelec, PO 
Box 21, Bondi Beach, NSW 2026. 
Phone (02)665 8211. 



Hardware catalog from 
T.S.M. Sales 

T.S.M. Sales Australia has advised 
that they are the exclusive distributor in 
Australia and New Zealand for the 
Augat group of companies. 

Augat have recently released their 
new 96-page Electronic Inter connection 
Hardware Catalog. Featured in this 
catalog are a new range of coax adapters 
for PCBs, programming devices, test 
jacks, transistor sockets, relay sockets, 
tools, zero profile solderless and pin 
terminals. Each product is described and 
identified together with specifications 
and engineering drawings. 

The catalog is available free on 
application from T.S.M. Sales Australia, 
8/158 South Creek Road, Dee Why 
West, 2099. Tel (02)982 5666. Telex ! 
AA74758. 












SIEMENS 



Contacts you can rely on 
Miniature relay D 2 ^ 


ensures maximum operate 
sensitivity 


No operating comb _ 


offers high 
reliability 

Laser adjustment — 

guarantees precise 
contact positioning 


actual size 

Miniature relay D2 
(20.2x10.2x10 mm) 


The present day relay market insists on miniaturization 
and highest possible reliability. Siemens, as a relay user, 
measures up to these demands. 

In the miniature relay D2 we present a product 
designed to meet precisely the market requirements. 

• DIL pin arrangement 

• With two changeover contacts 

• Contact force approx. 8 cN 

• High test voltage 

• Getter-protected contact chamber 

• No operating comb 

New manufacturing techniques such as laser welding 
and laser-adjustment prolong relay life and improve 
reliability, offering the user a new dimension in 
cost-effectiveness. 


The miniature relay D2 can be used in a variety of 
applications such as measuring circuits, control-, 
regulating- and process systems, entertainment 
industry, telecommunications, signal systems and 
medical equipment. 

Siemens Ltd. (Incorporated in Victoria) 

544 Church Street, Richmond, Vic. 3121 
Melbourne: 420 7111 Sydney: 436 8711 
Brisbane: 369 9666 Perth 362 0123 667 /hto 


Electromechanical components from Siemens 
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. MONEY BACK 
Jf PLUS $5.00 
GUARANTEE 


THE DAZZLING 
MUSICOLOR IV PROJECT 


lul^refund^lus^l.olf fo/youTmconvenience (mail/ohone order 
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| ★ KIT SUPPORT FOR THE MICROBEE ★ 

<5 MICROBEE IS A REGISTERED TRADEMARK OF APPLIED TECHNOLOGY PTY LTD 

“ MULTIPROM INTERFACE PARALLEL INTERFACE PROPORTIONAL 


44K OF PROCRAM STORAGE 



BUILD YOUR OWN INTERFACE 
AND SAVE $$$ 

simple kit to Build — takes about 20 minutes, 
ye on the cost of a built Interface and 
st of a serial printer. 


JOYSTICK 


A sensational new kit for tne MICROBEE. reauires 
no modification to tne computer except for the 

-- - -| n expansion socket This project is 

"ind will allow you to store and 
jp to 44 k of eprom storage — acts 


fitting of a SO oi 
software se 


y THE MICROBEE- KIT OF 1984 

K9673 . $ 99.50 



$ 32.50 

IETI DEC 831 


LAST AN ANALOCUE JOYSTICK 

.co ordinates on the screen, sign your : 

* great graphics aid Complete kit \ 
■ ■ 1 ■>, software example 



• FOR DESPATCH PfefP 


TO OUR AO. ON PAGE US * 


IE ALTRONICS TOLL FREE 008 * 909 * 007 FOR NEXT DAY JETSERVICE DELIVERY • 


































7 DIGIT 

FREQUENCY COUNTER 



PHONE YOUR ORDER — ALTRONICS TOLL FREE 008 ♦ 999 • 


UNBELIEVABLE 0.005% ACCURACY 

* Frequency and Period measurement to 500 
MHz (with optional prescaler) High Input sen¬ 
sitivity. Professional unit at a fraction of the 
cost of built up units. 

* 1C sockets provided throughout * low age rate 
10.000 MHZ xtal * Quality ABS plastic case with 
deluxe Front panel * Specified LSI. 

K2500 . $119.50 

PRESCALER __ 

K2501 . $26.00 

DECIMAL POINT 

K2502 . $7.50 


NEW DELUXE FINISH 


The most essential piece of test gear (second only 
to a good multimeter) on any hobbyists bench " 
some ~ £ >>>i<4Ia TK,e H “ e,n 


id of audio signal generator. This design 


...» latest circuit techniques to produce 
stable, low distortion waveforms. 

A truly versatile unit at a bargain price. 

* 4 digit frequency readout (eliminates tiresome 
dlalcallbratlori) - typjcal •eeurag^ ( 2H *3 over 


lapping ranges xi, xio, xlOO * — - -. 

Output - continuously variable SMV-2.5V P-P 

* Distortion — slnewave : less than 0.7% @ ikhz 

* Linearity — triangle wave: better than 1% @ 
1kHz * squarewave rise time — 6V/uz maximum 
output * Amplitude stability — better than 0.1 dB 
on all ranges. 

K2505. $85.00 


we are pleased to announce the release of the 
Digital Capacitance kit housed In our Deluxe 
H0480 ABS instrument Case. 

This superb Test instrument kit now compliments 
our top selling Digital Frequency counter and 
Function Generator project kit. Electronics Aus¬ 
tralia Project. Measures capacitance of both 
polarized and non polarized capacitors from 1 
picofarad to 99.99 microfarads In 5 ranges 
Check values of unmarked capacitors, especially 
those little trimmers that are never coded 
Select precise values for filters and timing net- 


* EXCLUSIVE TO ALTRONICS .- 
Each kit Includes precision measured capacitors 
for accurate calibration of each range 


K2521 . $55.00 



VIDEO AMPLIFIER 


Brilliant new kit from ea, Super cheap and super 
Effective. Whilst our K5830 is suitable primarily 
for VCR use this video amplifier is best suited to 
use with computers. The EA documentation sup¬ 
plied is extremely well written and provides 
details for installation into television sets. 

NO MORE SMEARY COLOURS, SIGNAL BEATS OR 
RF INTERFERENCE 


K5850 . $14.95 



VIDEO ENHANCER 

a -5S* but tKeMwiN» Enhancer, 


i fraction of tl 

id can actual 
amplifying tt 


AT LAST A VIDEO ENHANCER KIT 

K5825 . $35.00 


MONITOR AND IMPROVE VEHICLE PERFORMANCE 


TWIN RANGE LED TACHO TRA Sf T s „ T g^ L \ SI |x« D N siON T '° N 


(SEE ETI AUGUST 1980) 



Unit suitable for 1, 2, 3, 4, 6 and 8 cylinder 
vehicles, 2 stroke or 4 stroke * fully 
compatible with conventional, CDI and 
transistorized ignition systems * includes 
protection circuitry to prevent noise and high 
voltage spikes from the points and coil 
circuit damaging the electronics. * 

Display flashes when over-reving occurs 
* only 3 connections required to electrical 
system. 

Check The Performance of Your Vehicle 
At A Glance! 


The Altronics Kit includes all components 
for the modifications, detailed by Electronics 
Australia Feb. 1983. 

Yes, it's bad enough paying $2.00 a gallon for 
petrol without wasting a fortune on an out of | 
tune engine. Fit this transistor assisted ignition ; 

the very next petrol stop. Easy to build! 


K4324 . $24.50 K4010.. 


$35.00 


VIDEO RF MODULATOR 

(SEE ETI OCT 19811 


0-40 VOLT/5 AMP LAB SUPPLY 


(SEE ETI MAY & JUNE 1< 



Series regulator design enables design and deve¬ 


lopment of sensitive high gain audio and RF 


VARIABLE CURRENT LIMIT- DUAL Ml 


K3325 . $175.00 


qllPHONE YOUR ORDER - ALTRONICS TOLL FREE 008 * 999 • 007 i 


BANKCARD HOLDERS-PHONE ALTRONICS TOLL FREE 008 • 999 • 007 




































A E p ROM 


This EPROM Copier is easy to build and will 
cost less than $70. It can program 2716 and 
2732 EPROMs and copy 2708, 2716 and 
2732 devices. 


There are many situations where one 
needs to copy the contents of one 
EPROM into another. For example, if 
you want to manufacture a small 
number of micropnjcessor-based 
products which use EPROMs, the copier 
can provide duplicates of a prototype 
master EPROM. Similarly, the copier is 
very handy for supplying prepro¬ 
grammed EPROMs to customers at the 
point of sale. A master EPROM, such as 
our Car Computer EPROM from 
August 1982, can be kept by the supplier 
and copies provided on a “while you 
wait” basis. 

As EPROM technology improves, it 
can also be advantageous to upgrade 
your EPROM storage to more modern 
devices. The classic 2708 EPROM holds 
IK bytes of memory and requires three 
power supply voltages: + 12V, -5V and 
+ 5V. The 2716, however, is a 
contemporary device which only 
requires a + 5V supply. It holds 2K bytes 
of memory and is actually less expensive 
than its smaller and outdated 
counterpart, the 2708. 

Much of the microprocessor-based 
equipment prior to 1979 utilised 2708 


technology. With this copier, you can 
now reprogram into 2716 EPROMs or, 
alternatively, into the 4K byte 2732. 
This will enable you to do away with 
complex power supplies and, as an added 
bonus, you can upgrade your EPROM 
storage capacity. 

For example, the contents of two 
2708s can be programmed into a single 
2716 device; or two 2716 EPROMs can 
be programmed into a single 2732 
EPROM. 

One word of caution: if you intend 
upgrading into a larger capacity EPROM 
for use in existing equipment, it may be 
necessary to alter the address decoding 
and pin connections to the EPROMs. 
Some equipment provides link options 
for various EPROM types and is thus 
readily suited for upgrading. 

Of course, you can also direct copy 


between two 2716 or two 2732 
EPROMs. Programming time for the 
2716 is 80 seconds minimum while the 
2732 takes twice this time. Note that 
Texas Instruments sells equivalent 
devices to the 2716 and 2732, and these 
are designated as the 2516 and 2532 
respectively. 

Main features 

The EPROM Copier is a free-standing 
unit consisting of a single printed circuit 
board and a perspex front panel. This 
panel is supported by PCB-mounted 
switches while the PCB itself is 
supported on six rubber feet. The right 
hand side of the PCB is left uncovered to 
expose two zero insertion force sockets 
for the master and copy EPROMs. A 
12VAC plugpack powers the unit. 

The front panel controls are 
straightforward. A rotary switch at top 
right selects one of the three EPROM 
types for the master EPROM socket 
while the Copy toggle switch selects 
either a 2716 or 2732 copy EPROM. 
The momentary contact Program switch 
(bottom left) initiates programming and 
lights the programming LED. 

The programming LED automatically 
extinguishes when programming is 
complete. 

A further feature of the EPROM 
Copier is the Program Length control. 
This selects the address at which 
programming ceases and is selectable in 
IK increments. Normally, this control is 
set to the memory capacity of the master 
EPROM. 

If the master EPROM is not fully 
programmed, it may be possible to 
reduce programming time by using a 
lower setting on the Program Length 


We estimate that the current cost 
of parts for this project is 

$65-70 

This includes sales tax but not 
the plugpack transformer. 
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COPIER 


control. The only proviso here is that the 
lower setting must encompass all the 
programmed locations in the master 
EPROM. 

Copying between differing EPROMs 
requires a further control feature. This 
involves selecting the particular memory 
block of the copy EPROM. For example, 
when copying from a 2708 into a 2716, 
you can select whether the 2708 
program goes into the upper or lower 1K 
block of the 2716. Similarly, when 
copying from a 2708 to a 2732, any one 
of the four IK blocks can be selected. 

The final possibility involves copying 
from a 2716 into a 2732. In this case you 
can select between either the upper or 
lower 2K memory block. 

How it works 

The basic concept behind the EPROM 
Copier is relatively straightforward: both 
EPROMs are connected in parallel so 
that the address and data lines are 
common. A binary counter also connects 
to the address lines and sequentially 
counts through all the EPROM 
addresses, starting from the zero address. 

The master EPROM is connected in 
the read mode so that its data lines are 
outputs, while the copy EPROM is 
connected in the program mode so that 
the data lines are inputs. At each 
address, the data from the master 
EPROM is read by the copy EPROM 
during programming. Programming 
stops at the end of the master EPROM 
address range, as selected by the 
Program Length switch (S5). 

Programming 2716 and 2732 
EPROMs involves applying a TTL level 
50ms pulse to the programming (PRGM) 
pin at each memory location. The 2716 
requires a high TTL pulse while the 2732 
requires a low going pulse to the PRGM 
pin. In addition, a 25V DC level must be 
present on the Vpp pin during the 
programming sequence. 

Fig. 1 shows the pin connections and 
mode selections for each of the three 
EPROM types. Note that the 
connections are directly compatible with 


the exception of pins 18 to 21. These 
latter are the power supply and mode 
select pins for each EPROM. 

The circuit 

As previously mentioned, the address 
lines from AO to A9 and the Data lines 
from DO to D7 are connected in parallel 
between the master and copy EPROM 
sockets. IC1 is a binary counter used for 
the address counting and drives the 
address lines of the EPROMs. The 
remaining connections from pins 18 to 
21 are connected to obtain the correct 
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Eprom Copier 



This view shows the PCB assembly before the front panel is fitted. 


mode of operation as described in Fig. 1. 
Connections to the master EPROM 


are straightforward since it is always 
wired in the read mode. According to 
Fig. 1, pin 20 can be permanently tied to 
ground while, for the 2732, pin 18 can be 
tied to the A11 address line from IC1. 

For the 2716 and 2708, pin 18 should 
be at Vss for the read mode. As it 
happens. All is at Vss for all memory 
locations up to 2K, which is within the 
address range of both EPROMs. 
Consequently, pin 18 can also be 
permanently tied to All for these 
devices. Should copying be allowed 
beyond the 2K limit, the high A11 will 
not damage either EPROM. 

Switch SI is a 4-pole 3-way rotary 
switch and selects for a 2708 in position 
1, a 2716 in position 2 and a 2732 in 
position 3. The Sic and Sid poles are 
used for the master EPROM. Sic 
connects pin 19 to +12V for the 2708 
and to the A10 address line for the 
remaining EPROMs. Pin 21 is connected 
to — 5V via Sid for the 2708 position 
and to + 5V for the 2716 and 2732 
EPROMs. These connections satisfy the 
read mode requirements for all three 
EPROMs. 

The copy EPROM requires more 
switching than the master EPROM to 
enable both the programming and 
output disable/standby modes. The only 
common pin between the 2716 and 2732 
EPROMs in this application is the Vpp 


input, pin 21. The remainder require 
various connections, depending on the 
master EPROM selected and the type of 
copy EPROM. 

Pins 18 and 20 are connected to the 
wiper of S2a and S2b respectively. When 
the switch is in position 1, it selects the 
2716 EPROM and when at position 2, 
the 2732 is selected. 

For the 2716, pin 18 connects to the 
output of IC2. This is a monostable timer 
which supplies the 50ms positive pulse 
for programming. Pin 20 connects to the 
5V rail. When the Vpp line is at 25V, the 
2716 is in the program mode if pin 18 is 
high and in the program inhibit mode if 
pin 18 low. When Vpp goes to 5 V at the 
completion of programming, the 2716 is 
in the output disable mode. 


When S2 selects the 2732 EPROM, 
pin 20 is connected to IC5d. This inverts 
the programming pulse from IC2 to 
provide a ground going 50ms pulse. Once 
again, Vpp is at 25V during 
programming. The 2732 is in the 
program mode when pin 20 is low and 
the program inhibit mode when pin 20 is 
high. With Vpp at 5V, the 2732 is in 
standby. 

S2a connects pin 18 to the wiper of 
Sib for the 2732 EPROM. When SI 
selects a 2708 or 2616 master EPROM, 
the A11 address line (pin 18) of the copy 
2732 is connected to the wiper of switch 
S4. This selects the lower 2K of memory 
of the 2732 when switched low and the 
upper 2K when high. For a 2732 master 
EPROM, pin 18 connects to the All 
address output of IC1. 

Pin 19 is the A10 address line for both 
2716 and 2732 EPROMs. It is connected 
to the wiper of switch S2 (via SI a) when 
the master EPROM is a 2708. This 
allows selection of the upper IK when 
the switch is in position 2 and the lower 
IK when in position 1. When Sla selects 
a 2716 or 2732 master EPROM, the A10 
address line is connected directly to the 
A10 output of IC1. 

That describes the circuitry around 
the EPROM sockets. We shall describe 
the sequence of events that occurs when 
power is applied. 

Initially, when power is first applied, 
the capacitor at the pin 8 input of 
Schmitt NAND gate IC4c is discharged. 
The output, pin 10, is high and this resets 
IC3a, a D flipflop, so that its Q output is 
low and the Q output isjiigh. 

The high signal on Q performs three 
functions. First, it resets IC3b, also a D 
flipflop, so that its Q output is set low; 
second, it resets IC1 to bring the address 
outputs low; and third, it is applied to the 
input of inverter IC5c. 

IC5c is used to control the Vpp line 
which provides either 5V or the 25V 
programming level. When IC5c’s output 
is low, transistor Q1 is off and so Q2 is 
also held off by virtue of the 470fi 
resistor from base to emitter. Thus, the 
Vpp line is at 5V which is derived via 
diode D12. Note that the 0.6V drop 
across D12 is compensated for by 
providing 5.6V from the power supply. 

Refer now to switch S5 which selects 
one of the address outputs from A10 to 
A12. Since the address outputs from IC1 
and IC3b are reset, pin 9 of inverter IC5d 
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Eprom Copier 


will initially be low, regardless of the 
switch position. The output of the 
inverter will thus be high and this sets 
pin 9 of IC4c high. 

After about one second, the capacitor 
at pin 8 input of IC4c reaches the 
positive threshold of the Schmitt input. 
With both pin 8 and pin 9 high, IC4c’s 
output goes low, releasing the reset on 
IC3a. The Q outputs, however, remain 
in their reset state until a positive clock 
pulse at pin 3 sets the Q output high. 
This is achieved using IC4a. 

Initially, with the Program switch (S6) 
open, the pin 2 input of Schmitt NAND 
IC4a is high and the pin 3 output is low. 
When S6 is momentarily closed, pin 2 is 
pulled low and consequently the output 
goes high. This clocks the data input on 
pin 5 into the Q output. The Q and Q 
outputs of IC3a thus go high and low 
respectively. 

As a result, the low Q now releases the 
reset on IC3b and IC1, and sets the 
output of IC5c high. 

Transistor Q1 now turns on and 
current flows through the 2.2kQ resistor 
and program LED. This turns on 
transistor Q2 which switches the 25V 
power supply to the Vpp line. Diode D12 
is now reverse biased, and isolates the 
5.6V supply from Vpp. The program 
LED lights to indicate that programming 
has begun. 

At the same time, the high Q output of 


IC3a enables Schmitt trigger oscillator 
IC4b. Note that the 1/xF timing 
capacitor on pin 5 charges mainly via 
D13 and the 22kfi resistor, and 
discharges through the 270kQ resistor. 
This results in a short high output from 
IC4b and a much longer low output. The 
clock signal is then inverted by IC5b and 
applied to the clock input of IC1. 

Refer now to the waveforms shown in 
Fig. 2. When pin 4 of IC4b initially goes 
low, IC2 (a 555 monostable) is triggered. 
This provides a 50ms TTL programming 
pulse which allows the zero address to be 
programmed. 

Note that the low output of IC4b is 
longer than the 50ms programming 
pulse. This ensures that the 
programming pulse is completed before 
the clock signal changes. 

Each time the clock input of IC1 goes 
low the address is incremented by one. 
The short time that the clock signal 
remains low allows time for the address 
lines to settle before programming again 
takes place on the next negative going 
signal from pin 4 of IC4b. 

Programming continues until the 
address selected by switch S5 is reached. 
Position one selects the first IK of 
memory and programming ceases 
immediately A10 goes high. Similarly, 
for the second position, A11 goes high to 
complete programming after the 2K 
memory address. 


Position three is the AND of A11 and 
A10 as formed by NAND gate IC4d and 
inverter IC5c. The output of the inverter 
goes high when both A10 and All go 
high after the 3K memory address. 
Position four selects the A12 address, in 
which case programming ceases after 

A12 is derived by flipflop IC3b which 
divides the A11 address by two. Inverter 
IC5a ensures that the A12 output at Q of 
IC3b goes high on the negative edge of 
the All address signal. 

When the address selected by S5 is 
reached, the output of IC5d goes low and 
pin 10 of IC4c goes high. This resets 
IC3a which, in turn, resets IC1 and IC3b 
and switches the Vpp line back to 5 V. At 
the same time, the low Q output of IC3a 
stops oscillator IC4b. 

The power supply is a rather complex 
circuit which derives +25, +12, +5 
and -5 volt rails all from a single 
12VAC 500mA plugpack. These 
comprise all the necessary voltages for 
the various EPROM types. 

Maximum current requirements are 
300mA for the 5V rail, 65mA for the 
12V, 5mA for the 25 V and 45mA for the 
— 5V rail. 

The 12VAC from the plugpack is full 
wave rectified using diodes D1 to D4 and 
filtered with a 2200/iF capacitor. This 
nominal 16.8V is regulated to 12V and 
5V using 7812 and 7805 3-terminal 



60 


ELECTRONICS Australia, December, 1984 



















































lEprom Copier 

regulators. Note that Dll and a series 
lkfi resistor are connected across the 
input and output terminals of the 5V 
regulator. This provides a 5.6V reference 
at the anode of the diode. 

The power indicator LED is driven 
from the 5V rail with current limiting 
provided by a 47012 resistor. 

The - 5V rail is derived from a charge 
pump circuit comprising capacitors C5 
and C6 and diodes D9 and DIO. When 
the cathode of D3 goes positive, C5 
charges via D9 to the peak of the 
waveform, or about 17V. On the 
negative excursion of the AC waveform, 
D3 conducts and brings the positive side 
of C5 to ground potential. The negative 
side of C5 thus goes to -17V and 
charges C6 via DIO. 

This voltage is then regulated to -5V 
using a 7905 3-terminal regulator. 

The + 25V rail is also derived using a 
diode charge pump circuit. Capacitors 
Cl, C3 and diodes D5 and D6 function 
in a similar manner to the negative 
supply circuit just described. Note that 
because D5 is referenced to the positive 
output from the bridge rectifier the 
voltage across C3 is 34V with respect to 
ground. 

C2 thus charges to +34V via D7 
while its negative side is grounded via 
Dl. On the next half cycle of the AC 
waveform, Dl is reverse biased and the 
negative side of C2 goes to + 17V. The 
positive side of C2 now goes to +51V 
and this charges C4 via D8. 

Thus, we have about 50V at the input 
of the LM317 which is set to provide a 
regulated +25V output. 

Construction 

Building the EPROM Copier is a heck 
of a lot easier than understanding how it 
works. All the parts are mounted on a 
single PC board coded 84ecll and 
measuring 173 x 142mm. We used a 
perspex panel with screen-printed 
lettering for the prototype but most parts 
retailers will probably prefer to supply an 
aluminium panel and Scotchcal label. 

Begin construction by installing the 
parts on the PC board, but do not mount 
the two LEDs at this stage. No special 
procedure need be followed although it’s 
best to install the low profile components 
first. Make sure that all polarised parts 
are correctly oriented and note that 
diode D13 is a 1N4148 or 1N914 type. 
The remaining diodes are all 1N4002 
types. 

The 3-terminal regulators are bolted 
directly onto the PCB with their leads 
bent at right angles for soldering. Note 
that a heatsink is required for the 7805. 
We used a Thermalloy 6030 type 


PARTS LIST 

1 PCB, 173mm x 142mm, code 
84ec11 

1 Scotchcal label, 143mm x 
142mm (see text) 

1 perspex or aluminium panel, 

143mm x 142mm (see text) 

1 12VAC 500mA plugpack 
transformer 

3 SPOT toggle switches (C&K 
7101c) 

1 snap action momentary contact 
pushbutton switch (C&K 8121 c) 

1 DPDT toggle switch (C&K 
7201 c) 

1 4-pole 3-position rotary switch 

1 3-pole 4-position rotary switch 

2 knobs 

2 24-pin NIF sockets (see text) 

1 T0-220 heatsink, Thermalloy 
type 6030 or equivalent 
6 rubber feet 
Semiconductors 
1 LM317 T 3-terminal adjustable 
regulator 

1 7805T 3-terminal positive 5V 
regulator 

1 7905T 3-terminal negative 5V 
regulator 

1 7812T 3-terminal positive 12V 
regulator 

12 1N4002 1A silicon diodes 
1 1N4148, 1N914 silicon diode 
1 BC327 PNP transistor 

1 BC547 NPN transistor 

2 red LEDs 

1 4040 12-stage binary counter 
1 4013 dual D flipflop 
1 4093 quad Schmitt NAND gate 
1 4049 hex inverter 
1 555 timer 
Capacitors 

1 2200jiF/25VW axial electrolytic 

2 1000/iF/25VW axial electrolytic 
1 100*iF/35VW axial electrolytic 

1 100/iF/63VW axial electrolytic 

2 100/25VW PC electrolytic 

1 47/iF/25VW PC electrolytic 
5 1 0ftF/25VW PC electrolytic 

1 1 0/iF/63 VW PC electrolytic 

4 10/iF/16VW PC electrolytic 

2 1 /tF/16VW PC electrolytic 
2 0.1/iF metallised polyester 

1 ,047/xF metallised polyester 

1 .039/iF metallised polyester 

2 .01 /zF metallised polyester 
Resistors (’/«W, 5% unless 
specified) 

1 x 1M12,1 x 560kl2, 1 x 270kl2, 2 x 
100kl2, 1 x 47kl2, 1 x 22kl2, 1 x 
4.7kl2, 1 x 2.2kS2 V4W, 1 x 2.2kl2 
y 2 W 2%, 1 x IkO, 2 x 47012, 1 x 
12012 2%. 

Miscellaneous 

Screws, nuts, tinned copper wire, 
PC stakes, solder, etc. 


You won*t 
want to 
miss this... 



If you like building electronic projects 
in your spare time, you can’t afford to 
miss out on this exciting book of 
popular projects. 

THE CONTENTS: 

Audio, Video Projects 

Video Amplifier for Computers and 
VCRs; Video Enhancer; Vocal 
Canceller; Stereo Simulator for 
Tuners and VCRs; Guitar Booster for 
Stereo Amplifiers. 

Automotive Projects 
Transistor-Assisted Ignition System; 
Breath Tester Checks Blood Alcohol 
Level; Low Fuel Warning Indicator; 
Speed Sentry for Cars; Audible Turn 
Signal Indicator. 

Mains Power Control Projects 
Musicolour; Photographic Timer; 
Driveway Sentry; Touch-Lamp 
Dimmer. 

Power Supplies & Test Equipment 

Battery Saver for Personal Portables; 
Dual Tracking ± 22V Power Supply; 
314-Digit LCD Capacitance Meter; In- 
Circuit Transistor Tester. 

Miscellaneous 

Nail Finder; Portable 314-Digit Heart 
Rate Monitor; 10 Year EA Project 
Index 


Available from ‘‘Electronics 
Australia”, 140 Joynton Avenue, 
Waterloo, Sydney, 2017, PRICE 
$4.50 OR by mail order; Send che¬ 
que to “Electronics Australia”, PO 
Box 227, Waterloo, 2017, PRICE 
$5.40. 
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Eprom Copier 

although an equivalent heatsink made 
from scrap aluminium should also be 
satisfactory. 

The Thermalloy 6030 measures 25mm 
x 30mm x 12mm (W x D x H). No mica 
washer is required but heatsink 
compound should be smeared on the 
regulator surface before assembly. 

Some rotary switches supplied with 
kits may not be PCB-mounting types. If 
this is the case, you will have to cut the 
solder eyelets off using a pair of side 
cutters. Trim the switch shafts to length 
then mount the switches so that, when 
they are at mid-position, the flat of the 
shaft faces the bottom edge of the PC 
board. 

Make sure that the switch bodies are 
mounted flat against the PC board 
before soldering. 

The four toggle switches can be 


mounted either way round but 
pushbutton switch S6 must be oriented 
correctly. If you look closely at the 
switch body, you will see the following 
markings: C, NO and NC. Mount the 
switch so that the NC terminal is the one 
closest to the bottom of the PC board. 

The EPROM sockets used in the 
prototype were low-cost NIF (no 
insertion force) types distributed in 
Australia by Mayer Krieg & Co (GPO 
Box 1803, Adelaide, SA 5001). These 
sockets are currently available from 
Jaycar, Geoff Wood Electronics and 
Radio Despatch Service, although other 
retailers should also have stocks by the 
time this article appears in print. 

You can substitute lever-actuated ZIF 
(zero insertion force) sockets if you wish 
but note that these will cost more than 
the Mayer Krieg devices. 

Once the PC board has been 
assembled, the six rubber feet can be 
fitted and attention turned to the front 


panel. Drill the necessary holes for the 
switches and LEDs, then mount the 
LEDs using bezels. The front panel can 
then be mounted on the switch bushings 
and the LED leads passed through their 
respective mounting holes on the PC 
board. 

Pay particular attention to the 
orientation of the LEDs. The cathode of 
the Program LED goes towards the 
bottom of the board while the cathode of 
the Power LED goes towards the top. 

Note that the front panel is stood off 
the rotary switch bodies by means of 
washers and secured from above using 
locknuts. For the toggle switches, it is 
necessary to use nuts on both sides of the 
panel. The Program switch bushing is 
slightly shorter than the toggle switch 
bushing and should be left unused. 

Construction can now be completed 
by hooking up the AC plugpack supply. 
We used PC stakes to terminate the 
plugpack leads, but these are optional. 
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PUSHBUTTON- 
PROGRAMMABLE 
WIPER CONTROLLER 

and not getting^he delay be¬ 
tween wipes that you want — 
this windscreen wiper controller 
is simply programmed with two 
pushbuttons to provide the wip¬ 
ing delay you need. 

(ETI Mar. ’83). 

ETI-335 $28.50 






82A03A/B $79.50 



SLIDE CROSS-FADER 





1000's SOLD 





MOTORCYCLE V 

INTERCOM 

OVER 500 SOLD! 




Rod Irving Electronics 


425 HIGH STREET. 
NORTHCOTE VICTORIA. 
Ph:(03)489 8866 489 8131 
48-50 A'BECKETT STREET, 
MELBOURNE VICTORIA. 
PH:(03)347 9251 
Mail Order and 
correspondance: 

P.O. Box 235 
NORTHCOTE 3070 

★ NEW LOOK 

★ NEW PRICES 

★ NEW PEOPLE 

★ NEW 
PRODUCTS 

★ NEW IDEAS 

Mail Order Hotline 





( 03)481 1436 

POSTAGE RATES 

$1 -$9.99.$1.50 

$10-$24.99 .$2.00 

$25-$49.99 .$3.00 

$50-$99.99 .$3.50 

$100-$199.$5.00 

$200-$499 .$7.50 

$500 plus .$10.00 

Registered Post for orders 
over $200 included “free”! 
Account orders from 

accepted. Min. order of 
$20. (or a min. $5 
accounting fee will apply.) 
Comet Road Freight, 






















Eprom Copier 

Testing 

The test procedure is quite simple. 
First, apply power and check that + 5V 
is present on pin 24 of both the master 
and copy EPROM sockets. This done, 
set the master EPROM switch to the 
2708 position and check that pins 19 and 
21 of the master socket are at + 12V and 
-5V respectively. 

Check also that all the address lines 
(A0-A9) are low and that + 5V is present 
on pin 21 (Vpp) of the copy socket. 

Now press the Program switch. The 
Program LED should light and the Vpp 
line should go to + 25 V. If you have an 
oscilloscope, you can check for the 50ms 
pulse train on pin 3 of IC3. 

Readers with an oscilloscope can also 
adjust the IC4b clock to obtain 
maximum copying speed. The procedure 


simply involves reducing the 270kQ 
timing resistor until the output low at pin 
4 just exceeds the 50ms programming 
pulse at pin 3 of IC2. If no CRO is 
available, then use a 270kO resistor if 
IC4 is a National Semiconductor device 
and a 560k0 resistor for devices from 
other manufacturers. 

Operation 

Before attempting to use the copier, it 
is important to ensure that the copy 
EPROM has been fully erased. A 
suitable EPROM eraser was described in 
our February 1979 issue and consists 
simply of a Philips TUV15W ultraviolet 
fluorescent lamp with a metal cover to 
prevent damage to the skin and eyes. 

To use the copier, switch the power off 
and insert the master and copy EPROMs 
into their respective sockets with pin 1 at 
top left. If you are using two EPROMs 
of the same type, set the Program Length 


switch to 2K for 2716 devices and to 4K 
for 2732 devices. A lesser program length 
can be selected if the program falls 
within one of the available IK blocks. 

The Upper and Lower IK and/or 2K 
switches are used only when the copy 
EPROM is different from the master. 
The IK switch is used when copying 
from a 2708 into a 2716, the 2K switch is 
used when copying a 2716 device into a 
2732 and both switches are used when 
copying a IK block from either a 2708 or 
2716 into a 2732, (ie, you can copy into 
any of the four IK blocks in the 2732). 

For all these cases, set the Program 
Length switch to the memory length of 
the master EPROM. 

Once all the switches are correctly set, 
turn the power on and press the Program 
switch to initiate programming. When 
programming is complete, the program 
LED goes out and the copy EPROM can 
be removed. ® 
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Circuit & Design Ideas 

Interesting circuit ideas from readers and technical literature. While this material has been checked as far as possible for feasibility, the circuits have not 
been built and tested by us. As a consequence, we cannot accept responsibility, enter into correspondence or provide constructional details. 



24 to 12 volt converter 

This circuit should prove popular with 
truck and bus owners. The converter can 
power 12V equipment from a 24V 
battery at currents up to 20A. There is 
overvoltage protection which works by 
blowing the fuse if the regulated voltage 
reaches 15.5 V 

An LM317 three terminal regulator is 
used to control the paralleled transistors, 
Ql, Q2 and Q3. These provide the high 
current demanded by the load, while the 
regulator supplies base current to each 
transistor. The 0.1Q 10W resistors in the 


emitter of each transistor ensure that the 
transistors source an equal share of the 
load current. 

The regulator voltage is set by the 2kfi 
trim potentiometer at the adjust 
terminal. Diodes D2 and D3 protect the 
regulator, while D1 protects the entire 
circuit from reverse polarity. 

The overvoltage protection circuitry 
consists of IC1, transistor Q4 and the 
SCR. IC1 is connected as a Schmitt 
trigger to switch transistor Q4 when the 
regulated voltage level exceeds a certain 
level. 

Pin 3 of IC1 is normally at 5 V due to 


the voltage divider consisting of the 
6.8kQ and 12k0 resistors. The inverting 
input, pin 2, is fixed at 5.6V by the zener 
diode. Should the regulated output 
voltage exceed 15.5V, the voltage at pin 
3 becomes greater than 5.6V and the op 
amp output at pin 6 goes high, turning 
on Q4. This switches SCR 1 which shorts 
the supply via the fuse. The fuse 
therefore blows and removes power to 
the transistors. 

A 7812 regulator supplies the positive 
12V for the op amp and transistor Q4. 

P. Howarth 

Gunnedah, NSW. 


$25 


Simple monophonic organ 


This simple organ circuit does not 
require an on-off switch and will run 



from a single 1 ‘/ 2 -volt battery. The 
heart of the circuit is the LM3909 
which is normally used as a LED 
flasher but here it drives a loud¬ 
speaker. 

The LM3909 functions as an 
astable multivibrator with its time- 
constant determined largely by one of 
the resistors R1 to R12 and the 1/xF 
capacitor. Because of the diodes D1 to 
D12, only one resistor is brought into 
play at any given time. The resistor 
values may be selected initially by 
using trimpots which can then be 
replaced by fixed resistors. 

The lOOfi resistor minimises 
loading effects of the loudspeaker on 
the oscillator. Current drain when a 
note is played is about two milliamps. 

E. Rodda, 

Marion, SA. 
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ESTABLISHED 1934 


STOCK!! 

Texas Instruments 
TI-99/4A Home Computer 



LIMITED SUPPLIES 


$199 


To enhance your computer 
we carry... 

SPEECH SYNTHESIZERS (New Price) — $99 

They reproduce human speech electronically. Helps 
your computer “talk” to young children. 

TERMINAL EMULATOR II — $59.95 with the speech synthesizer provides 
unlimited text-to-speech. 

DISC MEMORY CONTROLLER — $100 includes cables & disc management 
module controls up to 3 disc drives. 

Vitalizes and duplicates discs. 


A catalogue listing new hardware / software availability and price 
available on request. 


CATEGORIES OF SOFTWARE INCLUDE . . . 


EDUCATIONAL 

Milliken Series - 
Mathematics $ 29.95 

Dragon Mix $ 29.95 

Alligator Mix $ 29.95 


FINANCE, HOME, GENERAL 

Home Finance Manager (Library) $ 80.00 


Touch Typing Tutor $ 29.95 

Extended Basic $ 59.95 

Beginners Basic Tutor $ 24.95 

Music Educator $ 45.00 


GAMES & ENTERTAINMENT 

Bridge Bidding I, II, III - $ 19.95 
each 

Buck Rogers - $ 34.95 

Star Trek $ 34.95 

Micro Surgeon $ 34.95 

Return to Pirates Isle $ 34.95 


Prices quoted include tax. We reserve the right to alter prices quoted without notice. 

YES! WE HAVE MAIL AND PHONE ORDERS (PAULA JENKINS) AND USE BANKCARD, 
MASTERCARD, AND AGC FINANCE. OR VISIT OUR STORE. 


J&atrio ®e$patcb i§>ertrite 

869 GEORGE STREET SYDNEY 2000 
TELEPHONES 211 0744•211 0816 
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Circuit & Design Ideas 


Impulse tacho 
for Kettering 
& TAI systems 

Here’s an impulse tachometer circuit 
that will work with both normal 
Kettering and transistor-assisted ignition 
systems. 

The circuit operation is 
straightforward, although the concept is 
hardly new. Basically, the voltage 
developed across the coil primary is 
clipped to produce a constant amplitude 
pulse train by the zener diode (Dl) and 
differentiated by capacitor C. The 
resultant pulse train is then applied to 
bridge rectifier D2-D5 and thence to a 
0-lmA meter movement. 

The 12012 resistor limits the current 
through the zener diode while the choke 
eliminates the high voltage peak 
generated by the coil when the points 
open (or the switching transistor turns 
off). The choke is made up by winding 
480 turns of 0.2mm (36 SWG) gauge 
wire on a 25mm bobbin in a ferrite pot 
core. 

To calibrate the unit, apply a half¬ 
wave rectified signal from a 12V AC 



transformer (see Fig. 1) and adjust the 
lkfi trimpot to read 1500rpm for a 
4-cylinder engine, lOOOrpm for a 
6-cylinder engine and 750rpm for an 
8-cylinder engine. 


L. Stott, 
Yarragon, Vic. 


$5 


Editor’s note: this circuit first appeared 
in Electronics Australia in July 1964. 



Automatic 
turn-off switch 


People who like to drift off to sleep to 
the sound of their 3-in-l stereo set have a 
problem. The unit will play on all night. 
This circuit solves that problem by 
monitoring the rotation of the turntable 
or cassette drive motor. 

The circuit can be regarded as a 
missing pulse detector. It is based on a 
dual 555 timer, each section of which 
operates as a retriggerable monostable. A 
disc is attached to the spindle of the 
cassette or turntable motor. As the 
conductive brushes pass over the 
grounded segment of the disc, Q1 or Q2 
is turned on to discharge Cl or C2. At 
the same time, each time the base of Q1 


or Q2 is grounded, the associated timer is 
triggered and begins its four-second 
cycle. 

While ever the tape or turntable is 
running, the two monostables will be 
repeatedly re-triggered, thus keeping the 
outputs at pins 5 and 9 high. 

This keeps the two diodes reverse- 
biased and so Q3 and Q4 are 
continuously turned on, energising the 
relay. 

When the tape stops running, the disc 
will also stop turning and this will 
prevent the timers being retriggered. 
After about four seconds the outputs of 
the timers will go low, forward biasing 


diodes Dl and D2, this switches off 
transistors Q3 and Q4 which in turn 
switch off the relay supplying power to 
the stereo system. 

Two timers are required in this 
circuit in order to protect against the 
situation of a sensor brush stopping on 
the disc segment. 

(Editor’s note: The circuit is based, in 
the first instance, on the missing pulse 
detector published in the Signetics Linear 
Data Book, Vol 1, 1972 and in earlier 
Signetics data books.) 

H. Velthuizen, 

Porira, NZ. 
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JAYCAR SYDNEY LOCATIONS 



SYDNEY - 117 York Street, CARLINGFORD - CONCORD - HURSTVILLE - 

Phone- (02) 267 1614 Cnr. Carlingford & Pennant 115/117 Parramatta Road. 121 Forest Road. 

Hills Road. Phone: (02) 745 3077 Phone: (02) 570 7000 

Phone: (02) 872 4444 





























































Circuit & Design Ideas 


Modification to 
the EA 
Car Alarm 



A number of people have written to 
Electronics Australia commenting on 
one shortcoming of the car alarm 
published in the May issue. It is quite 
inconvenient to have to open the car 
and turn off the alarm if you only 
want to put something in the boot (for 
instance, when shopping). This circuit 
overcomes that problem. 

When the boot is closed, the 
flipflops are held reset, so pin 1 of 
IC2a will be low and pin 12 of IC2b 
will be high. This will cause the 
output of NAND gate IC3c to go 
high. When the boot is opened, the 


reset line goes low and a negative 
going pulse is delivered to pin 2 of the 
monostable formed by IC1 and 
associated components. Pin 3 of this 
IC immediately goes high, and 
remains this way until the time period 
expires. With the component values 
shown this is about five seconds. 

The output signal from the 
monostable is inverted by IC3a, and 
fed into the clock input of IC2a. 
Nothing will happen on the falling 
edge of this signal, but, on the rising 
edge, the output of the flipflop will go 
high. If there has been no change in 


the output of IC2b in the meantime, 
the output of IC3c will go low, 
triggering the alarm. 

If the hidden button is pressed 
however, a rising edge will be 
presented to the clock input of IC2b. 
This will cause the output of this 
flipflop to go low. Now when the time 
period expires, and the output of IC2a 
goes high, there will be no change of 
state at the output of IC3c. In this 
case the boot may remain open 
indefinitely. 

Andrew Rankin, <t»OA 

East Malvern, Vic. $20 


Low-noise 
balanced input 
mic preamp 


This preamp has been designed as an 
alternative to a transformer input stage 
for low impedance balanced micro¬ 
phones (150-600A). 



Performance is very good, with a 
CMRR of 70dB, THD of less than 
.002% and noise within 2dB of the 
thermal noise limit (measured with 2000 
source impedance). 

The circuit consists of two compound 
transistor pairs connected as a 
differential amplifier, and an op amp 
output stage. The first stage has a 
common mode gain control, allowing the 
gain to be adjusted over the range 


15-60dB. 

Low noise 2SC2545 transistors are 
used in the input stage, with BC559s to 
linearise their characteristics. The op 
amp is connected as a differential 
amplifier to provide an unbalanced 
output and to further remove any 
common mode input signal. 

If an antiiog pot cannot be obtained, a 
log pot may be used in its place. This will 
work fine, but in the opposite sense to 
normal. An improvement in the CMRR 
may be obtained by using 1 % tolerance 
resistors throughout. A TL071 may be 
used in place of the 301 (delete the lOpF 
capacitor). 

Phil Allison, _ 

Summer Hill, NSW. $20 
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The Serificeman 
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Let’s “torque” about VCRs 

My story this month concerns a couple of quite tricky faults in a 
video tape recorder — or two recorders really, because one fault 
was repeated in another unit of the same model. One of the faults 
was our old nasty, the mysteriously blown fuse. The other one was 
more definite. 


As I mentioned in a recent issue (May 
1984), I have not had a great deal of 
work involving video recorders. Thus 
far, customer problems have been mainly 
confined to installation situations: lead 
compatibility, an occasional antenna 
overhaul, and the usual troubles 
associated with a new piece of equipment 
which the user does not fully 
understand. 

One reason for this situation is that 
most video recorders have been sold with 
a fairly generous guarantee period, up to 
three years in some cases, so that most of 
them are still covered and not likely to 
turn up on my bench. I also suspect that 
a lot of customers may hesitate to trust 
something as expensive and complicated 
to their local serviceman unless they 
have a lot of confidence in him. And I 
can’t say that I blame them. 

On the other hand I have been doing 
my best to prepare myself for the day 
when they do come my way. Having 
digested as much theory as possible. I 
was fortunate in being able to attend a 
couple of service seminars run by 
companies handling well-known brand 
names, see their service departments in 
action, and acquire some service 
manuals, special tools, gauges, etc, 
necessary for this kind of work. (Service 
manuals, incidentally, are very 
expensive; something which may 
discourage some servicemen from taking 
on recorder service at all.) 

Having done all that I felt I was as 
well prepared as I could be, short of 
actual field experience; the kind of thing 
you cannot possibly acquire from service 
manuals or a one or two day seminar, no 
matter how concentrated the effort. So I 
simply waited, and the story I am about 
to tell concerns the first really tricky 
situation that 1 encountered. 

The VCR involved was a Sharp model 
VC-9300, a fairly conventional, no frills 
model that has been on the market for 
about 18 months. It was purchased by 
one of my long-standing customers not 
long after they first appeared and I 


supervised its installation and attended 
to a couple of minor problems during its 
warranty period. 

Not long after it was out of its 
guarantee period — inevitably as some 
cynics would say — it started to give 
trouble. Strangely enough the owner 
didn’t complain about it immediately, 
mainly because it involved a function 
which he didn’t use very much. More 
precisely it involved both the forward 
and reverse fast search functions. While 
these would operate normally most of 
the time, they would malfunction on odd 
occasions and trip the machine’s 
overload protection circuitry. 

But, as I said, the owner didn’t worry 
much about it — at least initially — 
since it continued to operate normally in 
the record and replay modes, and in the 
fast forward and rewind (non-search) 
modes. The crunch came when the 
machine began baulking at the normal 
rewind function. Since this effectively 
put the machine out of action, he 
immediately sought my help. 

Having confirmed the rewind fault in 
his home I brought the machine back to 
the workshop. The customer’s lounge 
room is no place for anything but the 
most minor service problems where 
video recorders are concerned. I set it up 
on the bench and put it through all its 
functions, discovering the failure in the 
search modes which the owner had failed 
to mention! 

One of the good points about this 
model is that it is fairly easy to work on. 
Removal of four screws releases the top 
cover, giving limited access to the 
transport mechanism and a view of part 
of a printed board. Three screws hold the 
front escutcheon, around the control 
buttons, clock, etc, and removal of 
another three screws released the bottom 
cover, leaving the machine more or less 
naked. 

Finally, removal of six more screws 
releases the front loading mechanism 
(the “little man” wot grabs the cassette 
when you push it in the slot) and allows 


it to be moved to one side while still 
connected to its leads. This gives full 
access to the transport system, including 
the supply and takeup shafts, the video 
head drum, the sound and control track 
heads, the capstan, guides, etc. 

And, happily for the serviceman, the 
machine will still function in this 
condition if a cassette is loaded into it 
manually. This allows all the mechanical 
functions to be checked visually as each 
is initiated. 

This recorder uses four motors in all. 
There is the drum servo motor, the 
capstan servo motor, a loading 
mechanism motor, and a reel motor. The 
latter drives whichever spool is taking up 
tape, according to which way the tape is 
running. Selection of the appropriate 
function is by means of an idler pulley 
driven by the motor drive shaft pulley 
and which is moved from one spool drive 
to the other as required. A similar 
arrangement is found in a lot of audio 
recorders. 

Testing 

I loaded a tape into the machine and 
selected the play mode. The tape 
threaded normally, paused briefly, then 
commenced to play, all of which was 
exactly as it should be. I put it through 
this sequence several times and, while it 
performed correctly most of the time, I 
did notice a fault. Every so often the 
take-up spool would hesitate slightly as 
the tape started to move, causing it to 
bunch slightly. 

This effect was only slight. It would no 
sooner appear then the take up would 
come good, pick up the slack, and all 
would be well. 

My next step was to check the 
machine in the rewind mode, the one 
about which the owner had originally: 
complained. In this case the behaviour 
depended on the amount of tape on thej 
supply reel. If the supply reel was empty,; 
giving good leverage, it would wind quitel 
reliably but, as the reel filled, it wouldj 
slow and eventually stop. 

At this point, I decided to remove the 
cassette and substitute a dummy 
cassette. This is one of my own creations, 
although commercial versions are 
available, at a price. I made mine from a 
cassette which had been discarded due to 
butchered tape. The two halves of the 
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VCR service jigs and tools 


Involvement in VCR service will 
call for some additional tools, jigs and 
other test devices. Service manuals 
from various manufacturers 
recommend a whole range of such 
aids, some of them peculiar to a 
particular make or model, or simply 
favoured by that manufacturer. 
Others are universally acknowledged 
as being more or less essential for 
serious service work. 

Undoubtedly the most popular 
device is the torque gauge. A typical 
version is illustrated and consists of a 
circular body fitted with a three-jaw 
chuck at one end and a circular dial 
and pointer at the other. The chuck 
can accept a number of adapter 
heads, including ones to fit VCR and 
audio recorder drive spools. 

Its mechanism is a simple loading 
spring which opposes the driving 
force until it stalls it, and displays this 
setting on the dial. In most cases the 
drive chain under test will slip, but in 


body are held together with five Philips 
head screws and, with these removed, 
the whole thing comes apart. 

The tape and internal reels are 
discarded and the clear plastic sections in 
the top half knocked out. Some weight is 
added to compensate for the discarded 
tape, then the two halves reassembled. 
The result is a dummy cassette which 
will operate all the sensors in a recorder, 
both mechanical and optical, and trick it 
into believing that it has a normal 
cassette on board. At the same time it 
provides access to the supply and take-up 
reel “discs” (as they are called in the 
manual) which engage the internal 
toothed reels in the cassette. 

This, in turn, permits fitting a torque 
gauge to these drives and then 
comparing the result with the 
recommended values in the manual. 
These are given in g-cm and, for the 
supply reel drive in the rewind mode, this 
should be around 800. The same applies 
to the take-up reel drive when in the fast 
forward (non-search) mode. 



more direct systems the motor may 
also be stalled. 

Next in popularity would be some 
form of back tension measuring 
gauge. As its name implies, it is used 
to check the back tension on the tape 
provided by the supply reel, usually 
by means of a friction clutch or 
tension band. Two devices are 
commonly used; a back tension 
cassette and a tape tension gauge. 

The cassette is similar to a normal . 
tape cassette but is fitted with a 
slipping clutch or similar mechanism 
and a dial which displays the tension 
in g-cm. The tape tension gauge is a 
three pronged device, with the three 
prongs slightly out of line and 
through which the tape is threaded. 
The tension created by the moving 
tape is displayed on a dial in g-cm. 

Another tool is a simple spring type 
tension gauge used to check the 
pressure of pinch wheels, idler 
pulleys, etc. It needs little comment. 


In fact, the values determined by the 
gauge were quite erratic. While, at times, 
they came up to the 800 mark, they 
could also drop as low as 100, with 
values in between most of the time. Nor 
was it hard to work out what was wrong; 
the drive from the reel motor via the 
idler pulley was slipping. 

Closer examination confirmed that the 
idler pulley, in particular, appeared to 
have acquired an-oily coating of some 
kind. I am not sure as to the source of 
this, though I feel quite sure that no one 
had been tampering with the machine. 
My strongest impression is that the tyre 
on the idler pulley, made from some 
rubber like composition, was to blame, 
apparently being chemically unstable 
and tending to disintegrate. But that is 
only speculation. 

Anyway, regardless of the source, the 
drive system had to be thoroughly 
cleaned, which I did using a pure alcohol 
based cleaning fluid. In fact, I went 
through the cleaning process no less than 
three times, with appropriate drying 
periods in between, before I felt that the 
job had been successful. The final check, 
of course, was with the torque gauge, 
which confirmed that there was now a 
consistent 800g-cm torque. 

At the same time, I checked the torque 
in the play and search modes. The torque 
requirements here are much less, in the 
order of 175g-cm and, in fact, the 800g- 
cm figure would be far too high for this 
mode. These checked out OK. 

So things were looking a lot more 
promising, but I took the opportunity, 
while the rest of the mechanism was 
accessible to check the video drum, video 


In many cases the above, together 
with cleaning solutions, etc, should be 
sufficient for most routine checks and 
adjustments. More complicated 
repairs, such as head or drum 
replacements may call for a lot more 
specialised equipment. 

Various test tapes are also 
available, carrying precision test 
patterns, and which would be needed 
for audio, control or video head and 
drum adjustments. Unfortunately, 
they can be quite expensive, often 
leaving little change out of $300. 
They would be more suitable for a 
large specialist organisation than the 
average small service shop. 

As a counter to this some 
colleagues have made their own tapes, 
using test patterns from their colour 
bar generator, plus some that are 
available off-air. While not as good as 
the professional versions, they are 
very useful for all but the most 
exacting tasks. 


heads, sound and control heads, capstan 
guides, etc. And, while the machine was 
fairly new, there was a significant built- 
up of foreign matter on these parts. I 
spent some time cleaning them all, using 
the same cleaning fluid. 

I kept the machine in the workshop 
for a couple of days, putting it through 
its paces at fairly frequent intervals, but 
was unable to catch it out. Eventually I 
returned it to the customer and hoped 
that I would hear no more about it for a 
long time. 

No such luck 

Well, it didn’t quite work out that 
way. I heard nothing about it for about 
four months, by which time I had more 
or less forgotten about it. Then the 
customer was on the phone with a tale of 
woe about the machine having gone 
completely dead. To give him his due, he 
wasn’t blaming me and, in fact, hesitated 
when I suggested he bring it straight in, it 
being a Saturday afternoon when I’m 
normally closed. But it happened to be 
convenient and I was anxious to know 
what I might have overlooked. 

On the bench his description proved to 
be absolutely correct; it was completely 
dead, with not even a clock display. My 
first thought, naturally enough, was a 
fuse failure, plus whatever might have 
caused it. The power supply is a fairly 
conventional arrangement, using a 
power transformer with low voltage 
secondary, bridge rectifier, and chopper 
type regulator delivering a main supply 
rail of about 13V. 

There are two fuses in the system: a 
T630mA delay type fuse (F901) in the. 
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The Serviceman 


transformer primary circuit, and a T2.5A 
(F9001) delay type between the 
secondary and the bridge rectifier. I 
removed the covers and went first to the 
primary fuse, mainly because it is quite 
easy to get at. It looked to be intact, and 
the ohm meter across its contacts 
confirmed this. 

The secondary fuse, unfortunately, is 
less accessible. It is down in the bowels of 
the machine and takes quite a bit of 
juggling to reach. But it was worth it, at 
least in the sense that it had failed, and 
thus explained the total failure. Why it 
had failed was another matter, but it 
appeared to be a simple failure, with no 
signs of distress. 

Naturally, the first thing to do was to 
try another fuse. As it happened I didn’t 
have that type of fuse in stock. There has 
been a temporary supply shortage and I 
didn’t expect new stocks for about a 
week. In the meantime I settled, as an 
emergency measure, for a 3A fast flow 
fuse. At least it would give some idea of 
what might be wrong. 

So I fitted this fuse, put everything 
back together, crossed my fingers, and 
switched on. And lo and behold, 
everything worked. No signs of distress 
and all systems go. So why had it failed? 
According to the customer it had failed 


while the machine was in operation, and 
I tried to determine in what mode it had 
been when it failed. With four different 
motors and associated circuits which 
could fail, knowing the mode involved 
could save a lot of time. 

Strangely enough the owner didn’t 
know. He thought it was in the play 
mode, but couldn’t be sure; it might have 
been in the rewind mode. Oh well, it was 
worth a try. Naturally I wasn’t exactly 
happy with the situation. A blown fuse 
with no obvious reason suggests an 
intermittent; and one which will wait 
until the machine is back in the 
customer’s home before it shows. 

Fortunately, the owner was quite 
understanding when I said I wanted to 
keep it under observation for a few days. 
In fact, I kept it for over a week; 
switching it on and off, putting it 
through all its operating modes, and even 
trying to trick it by changing my mind 
half way through an instruction. All to 
no avail; it worked perfectly every time. 

Finally I shrugged my shoulders, put it 
down to a faulty fuse, and rang the 
customer to come and pick it up. Then 1 
moved it to another bench and decided 
to give it one more check before fitting 
the correct T2.5A fuse, which had since 
come to hand. I switched it on, the clock 



display came up, and I loaded a cassette. 
Then it went dead; just like that. 

A quick check on the fuse situation 
revealed that the 3A temporary fuse I 
had fitted had failed and, while I was 
about to replace it anyway, I was still 
puzzled as to why it had chosen that 
moment to fail, after all the testing I had 
done during the previous week. Anyway, 

I fitted the correct fuse and prepared to 
try again. 

It quickly became clear that all was 
not well. The supply reel was not taking 
up properly in the reverse search mode, 
and similarly for the take-up reel in the 
play or forward search mode. On the 
other hand, for the moment at least, it 
was still functioning in the fast forward 
and rewind modes. 

So it was out with the torque gauge 
again and more measurements in the 
faulty modes. As previously mentioned, 
these should be about 175g-cm but, in 
fact, were only about 100. A quick check 
around the idler pulley, etc confirmed 
that there was no slippage there and that 
it was the reel motor itself which was not 
delivering the torque. 

Torque adjustment 

Which brings me to the method of 
varing the torque, according to the 
particular mode involved. The circuit is 
fairly complicated but, basically, consists 
of a control transistor (Q7754) in the 
motor supply line, this transistor being 
controlled, in turn, by an IC (7751). The 
end result is that the motor has the full 
13V applied to it for fast forward and 
rewind functions, but a much lesser 
voltage for the lower torque functions. 

The actual value of lower torque can 
be adjusted by means of a variable 
resistor (R7765) associated with IC7751 
and I went through the motions of 
adjusting this, in an effort to increase the 
torque. In fact I succeeded in getting it 
up to the prescribed figure, but only by 
setting the control to its extremity. 

I wasn’t particularly happy with this 
situation, but proceeded to put the 
machine through a further series of tests 
anyway. This included all the normal 
operating functions, which it seemed to 
handle satisfactorily, plus some more 
torque tests after several runs. 

The torque tests gave the right 
readings but, in the process, the reel 
motor stalled on one occasion and failed 
to run again after the excessive load was 
removed. So I went through a series of 
tests in which I deliberately stalled the 
motor and, while it would start on most 
occasions, it also failed several times. 

At this point I knew my worst fears 
were confirmed; the motor was faulty. I 
ordered a new motor and, when it 
arrived, pulled out the old motor and 
fitted the new one. Fortunately, this is a 
relatively simple job, involving only a 
few screws. Then I switched on and tried 
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LATEST IC’S INTO STOCK 


MC1495L 

MC3340P 

MC3470P 

MC4024 


MC14174BCP 
MC1457P 
MC1458P 
MC14490P 
MCI 46818P 

7555 

7556 

ICL7660CPA 

ICL7106CPL 

ICL7107CPL 

LM723CN 

LM10CLN 

LM3914N 

LM3915N 

LM3916N 


6.90 

10.81 

11.12 

11.57 

10.68 

17.50 

3.75 

9.00 

4.37 


4.80 

12.72 

12.72 


Provides dual 
0-30V, 0-2A and 
0-5V, 0-3A 

• Analog Dual 
Tracking •0.5mVrms 
ripple and noise 

• Line and load regu¬ 
lation 0.02% + 3mV 

• Tracks to within 
0.5% • Constant 
current and constant 
voltage modes. 


GPD-3020D 
DUAL POWER 
SUPPLY 


Similar specs to 
GPD3020 but 
incorporates 3’/2 digit 
displays for greater 
accuracy. 



$ 44i .oo 


D CONNECTOR COVERS 

DE9 9 pin $2.20 

DAI 515 pin 2.35 

D1325 25 pin 2.70 



“RADIAL" BNC f&tik 

COMPONENTS 

rl W 

Straight PCB mounted $3.27 

Right Angle PCB mounted $5.93 

TeeF-F/M $10.29 

Bulkhead mounted $1.89 

Double terminal adaptor $8.30 

Single terminal adaptor $6.50 


NATIONAL 

SEMICONDUCTOR 

MF5CN Single active filter 
MF6CN-50 6th order CMOS 
MF10CN Dual active filter 
MM58167AN Real time clock 
MM58174AN Real time clock 
MM54240 Asynch Tx/Rx 
MM53200 Digital code Tx 


4.66 
18.69 
17.20 
11.04 

6.66 




DIGITAL/ANALOG 

CONVERTERS 

DAC08800LCN 

DAC0808LCN 

DAC0830LCN 

DAC0831LCN 

DAC1000LCN 

DAC1006LCN 

ANALOG/DIGITAL 

ADC0800PCD 

ADC0808CCN 

ADC0809CCN 

ADC1210HCD 


8.57 

7.59 

14.10 

14.10 


$22.40 

13.85 

7.25 

74.26 


ADJUSTABLE10A 
REGULATOR 

LM396 positive $24.96 


SPECIALS 

CD4503/80C97 

CD4007CN 

CD4015CN 

MM2114N-055 

ADD3501CCN 


FERGUSON LOW 

PROFILE 

TRANSFORMERS 

Dual secondary windings. Australian 
made to Australian standards. Telecom 
approved (RA78/151). 

20VA TYPES 

Series Parallel 

PL12/20VA 6-0-6V @ 1.67 A 6V@3.33A 
PL15/20VA 7.5-0-7.5V@ 1.33A 7.5V@2.67A 
PL18/20VA 9-0-9V @ 1.11 A 9V@2.22A 

PL24/20VA 12-0-12V @ 0.83A 12V@1.67A 

PL30/20VA 15-0-15V @ 0.67A 15V@ 1.33A 

PL40/20VA 20-0-20V @ 0.50A 20V @ 1 00A 


l $ 16 70 


EACH 



40VA TYPES 

Series Parallel 

PL12/40VA 6-0-6V @ 3.33A 6V@6.67A 

PL15/40VA 7.5-0-7.5V@2.67A 7.5V @ 5.33A 
PL18/40VA 9-0-9V @ 2.22A 9V@4.44A 

PL24/40VA 12-0-12V @ 1.67A - 

PL30/40VA 15-0-15V @ 1.33A 
PL40/40VA 20-0-20V @ 1.00A 


12V @ 3.33A 
15V @ 2.67A 
20V @2.00A 


ALL 


$ 18 50 


EACH 


8.30 to 5 Monday to Friday. 8.30 to 12 Sat. 

Mail Orders add $3.00 to cover postal charges. 
Next day delivery in Sydney add $5.00. 

All prices INCLUDE sales tax. 

Tax exemption certificates accepted if line value 
exceeds $10.00. 



GEOFF WOOD ELECTRONICS PTY LTD 

Incorporated in N.S.W. 

656A Darling St, Rozelle 2039 
(One door from National Street) 

Tel: 8106845 


$10.00 minimum 

specialising in electronic components for the professional and hobbyist. 


























ACTIVE 

ELECTRONICS 


289 LATROBE STREET, MELBOURNE 3000 PH. 602 3499 


9am-5.30pm MON-THURS 9am-8.30pm FRIDAYS 9am-12noon SATURDAY 


CHRISTMAS SPECIALS 




ALL YOU HAVE EVER WANTED IN AN ELECTRONIC STORE - AND MORE! 


MAILORDER HOTLINE. (03) 67 1312 ft 
















The Serviceman 


again, one of the first tests being a torque measurement. Not 
surprisingly it was way up; around 250g-cm and I had to reset 
the control close to its original setting to get the right reading. 

I put the machine through another lengthy testing period and 
it behaved faultlessly; nothing I could do would upset it. So I 
finally put it all back together and returned it to the owner — 
with all fingers and toes firmly crossed! 

. But it wasn’t my lucky week. Within three days the owner 
was on the phone again with the bad news that the machine had 
gone dead again. By this time I was heartly sick of the whole 
situation, and wishing I had never seen the accursed machine. 
But I hid my feelings and invited the owner to bring it in 
straight away. I was prepared to bet anything it was another 
fuse, but I didn’t have a clue as to the reason. 

As soon as it arrived I pulled the covers off and checked the 
T630 mains fuse. And that was it, open circuit. But why? I 
pulled it out and, fortunately, did not discard it, though this was 
pure good luck. I fitted a new one, switched on, and everything 
worked. Frankly, I didn’t know what to think. Why another 
fuse failure, and why this fuse on this occasion? I couldn’t 
escape the feeling that they were taking it in turns to pack up. 

It was while I was musing thus, and talking to the customer 
while letting the machine run, that I picked up the old fuse and 
took another look at it. Imagine my surprise when I found that 
it was not a T630mA as it should have been, but a 400mA type. 
The whole situation presented more mysteries than I could 
explain. 

For a start, how did that wrong fuse come to be there? The 
machine had never been serviced by anyone but myself so the 
only conclusion I can come to is that it was a factory mistake. 
Which, I suppose, is not impossible. 

But even if we accept this, there remains the puzzle as to 
why, during the previous overload conditions, the 2.5A fuse, 
and then the 3A fuse, failed while the under-rated fuse held. 
And why had it chosen this time to fail when there appeared to 
be no fault condition? 

I toyed with the idea that the previous overload conditions 
had stressed the 400mA fuse, introducing some metal fatigue, 
and thus hastening its demise, but I’m not fully convinced. And, 
as if to add further confusion to the mystery, I encountered a 
similar situation in another machine of the same make and 
model which I handled while battling with the first one. 

This came in because it was completely dead and I went 
straight to the T630mA fuse, It was open. I replaced it and the 
machine played, but was exhibiting all the symptoms of slipping 
drive, as in the first one and for the same reason. I cleaned 
everything up as before, including the heads and drum, gave it a 
prolonged series of tests, and returned it to the customer. 

That one lasted a couple of weeks and then the customer was 
on the phone with the same old story; machine completely dead. 
Needless to say it was another fuse, only this time it was the 
T2.5A in the secondary circuit. I replaced it, the machine 
worked, I gave it a thorough workout, and could find nothing 
wrong. I eventually returned it to the customer. That was many 
weeks ago and all is well so far. But note that the sequence of 
fuse failure was the opposite of that with the first machine. 

And that one has also been back with the customer for many 
weeks, and is still running. But don’t ask me to explain why, or 
lay any bets as to how long the situation will last. 

As I said at the beginning, there are an awful lot of things — 
and I use the word awful advisedly — which happen in the field 
that one never learns about in the service manuals or the 
classroom. 2 
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BROADBAND 
RF WATT METER 


Model 44A 



Requires no 

inserts 

No 

bandswitching 
Measures 1 
to 500 watts 
Five power 
ranges 
Five watts 
lull scale 
Frequency 
range: 25 to 
1000 MHz 
Measures 
incident and 
reflected 
power 
Shock 
mounted 
meter 
movement 
Available 
with type N 
or UHF 
interchange¬ 
able 

connectors 
Light weight: 
Easy to 
carry 


The Model 44A RF Watt Meter is a compact, 
versatile instrument for measurement of radio 
frequency power which reads directly in incident 
and reflected power. A truly wide band and 
dynamic range instrument that does not require 
inserts or bandswitching. 

It is ideal for mobile radio installation in aircraft or 
ground vehicles as well as base stations. The 
metal die-cast case is constructed to withstand 
rugged field use. 

SCIENTIFIC DEVICES AUSTRALIA PTY. LTD. 

VIC. 2 JACKS RD., SOUTH OAKLEIGH, 3167 

PHONE: (03) 579 3622 TELEX: AA32742 
N.S.W. 559A WILLOUGHBY ROAD, 

WILLOUGHBY, 2068 
PHONE: (02) 95 2064 TELEX: AA 22978 
S.A. 31 HALSEY RD., ELIZABETH EAST, 5112 
PHONE: (08) 255 6575 TELEX: AA 88125. 
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AES Melbourne 
convention: Q] 

Professional audio 


equipment and expertise 


Held at the Melbourne Hilton during late November, the first ever 
Australian Regional Convention of the AES (Audio Engineering 
Society) had all the appearance of a resounding success. 
Exhibitors mounted an impressive display of mainly professional 
audio equipment, while the engineering fraternity took the 
opportunity to exchange ideas in a comprehensive program of 
lectures and “workshop” sessions. I was fortunate in being able to 
be present for the whole three days. 


by NEVILLE WILLIAMS 

Apart from taking in the exhibits and 
lectures — and meeting up with old 
friends and new — I also had the 
opportunity to test industry reaction to 
several subjects of interest to readers of 
this magazine. But, before getting on to 
that, it may be appropriate to say 
something about the Audio Engineering 
Society itself. 

The Society dates back to 1948, when 
a number of interested engineers and 
technicians, involved primarily in the 
record industry, met in New York to 
examine the possibility of forming a 


group to serve their common interest iri 
audio technology. Out of it came the 
Audio Engineering Society, or AES, and 
such was the level of support that 
membership reached 500 within a few 
months. 

Within a year, the new Society was 
able to organise its own full-scale 
convention, involving a program of 
technical papers and an exhibition of 
industry equipment occupying three 
floors of the New Yorker Hotel. The 
Convention was followed up by an 
educational program and by the 



Convention Committee member and official 
photographer, Max Hull is also a long-time 
member of the WIA and an active amateur. 


production of Vol. 1 No. 1 of the 
Society’s now well known “Journal”. 

A West Coast section was established 
in 1949, with yet another in the Mid 
West in 1950. The first regional 
convention was held on the West Coast 
in 1954. 

With the “Journal of the AES” 
gaining rapid acceptance overseas, 
further Sections were established in 
Japan, Great Britain and continental 
Europe, the first overseas regional 
convention being held in Cologne, West 
Germany, in 1971. Latest figures from 
the AES indicate a current total of 44 
sections, drawing their members from no 
less than 71 countries. 

As for Australia, sections were 
established in Melbourne and Sydney ir 
1972, and in Adelaide in 1981 
Unfortunately, the Sydney sectior 
lapsed, perhaps because Sydney is the 
headquarters of the IREE (Institution o 
Radio & Electronics Engineers Aust 
which has its own provision for specia 



Made in Australia by Jands Electronics, this Series 920 power amplifier offers 450W per 
channel into 4 ohms, both channels driven, with less than 0.02% THD. Smaller amplifiers in 
the series are rated at 350W and 200W per channel. 
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Offering superb results plus the e_ 

PCM-3324 provides digital recording of 24 separate tracks with a 
20-20,000Hz response, 90dB S/N ratio and no print-through. It also 
provides two supplementary analog tracks and tracks for control signals 
and time codes. 


Regular demonstrations were presented by Fairlight Instruments, 
plus a two-hour workshop on “Computers and Music” hosted by 
Peter Vogel. Also on display was their new CVI — Computer Video 
Instrument. 


interest groups, including one devoted to 
audio. As one member put it: “There is a 
practical limit to the number of such 
activities one can support”. 

Membership of the AES is structured 
along normal Learned Society lines. Full 
Members must have formal 
qualifications or equivalent professional 
experience, but there is provision also for 
Associate Members and Student 
Members. Inquiries about membership, 
fees, publications, etc can be directed to: 
Audio Engineering Society Inc, 
Melbourne Section. Box 131, GPO, 
South Melbourne, Vic 3205. 

Melbourne convention 

Arrangements for this first Australian 
Regional Convention were handled by a 
committee of 13, headed up by Brian 
Horman (Klarion Enterprises Pty Ltd), 
with Robert Bywater (Monash 
University) responsible for lecture 
arrangements, John Smyth for exhibits 
and Graham Haynes (Teac) for publicity. 
Official AES photographer for the 
occasion was Max Hull, well known to 
long-term readers of this magazine as a 
radio amateur, Managing Director of 
William Willis & Co and a Director of 
East Recording Co. 


As a measure of the Committee’s 
success, the final Convention program 
listed something like 35 major exhibitors, 
occupying more than 40 stands and 
suites. The technical program involved 
about 25 papers and workshop sessions, 
10 of which were presented by overseas 
visitors. 

One thing is certain: delegates had no 
reason to complain about having 
insufficient to keep them occupied. Time 
had to be rationed between lectures, 
exhibits and technical “nattering”. 

Convention activities began with an 
informal reception at the Melbourne 
Arts Centre on the evening of September 
24. I spent a fair proportion of the time 
with Denis Vaughn (Acoustic Advisory 
Group) discussing the texture of 
orchestral and choral sound, as perceived 
by a technically aware conductor. It was 
an enlightening discussion, which I 
would like to develop on some future 
occasion. 

The formal Convention program was 
opened on the following morning by 
Raymond E. Cooke OBE, President of 
Audio Engineering Society Inc. I first 
knew of Raymond Cooke as the 
Technical Director of Wharfedale and 
co-author with the late Gilbert Briggs, 


According to Sony “the broadcast industry 
needed a better way to manage the multiple 
audio, video, film and special effects units 
based on the SMPTE/EBU time code”. Their 
answer, exhibited at the Melbourne AES, was 
this new Sony Sync Master. 

but he resigned that position in the early 
’60s to found KEF Electronics, 
manufacturers of the prestigious KEF 
loudspeakers. 
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In his President’s Message, Raymond 
Cooke congratulated the Melbourne 
Section for their initiative and effort in 
arranging the convention, at the same 
time paying tribute to engineering skills 
in this part of the world. I quote: 

“During the last two decades, 
Australasian engineers have made 
important contributions to the 
knowledge and understanding of audio 
matters ... out of all proportion to the 
population of their region. Names such 
as Cherry, Small and Thiele are now as 
familiar in Europe and North America as 
those of indigenous talents.” 

(All three contributed papers to the 
Convention.) 

As the ancient and now retired Editor- 
in-Chief of this magazine, it fell to my lot 
to address delegates and their guests, 
following the Convention banquet. 

Being a social occasion, I took as my 
main theme “Audio: A Century of 
Argument”, highlighting the many and 
varied “debates”, over the years, between 
purists and technocrats. For example: 
mechanical v electrical reproduction in 
the ’20s; triode v pentode tone in the 
’30s; the sweetness of thorn needles in 
the ’40s, and so on. Not surprisingly, the 
address prompted its share of comment, 


over coffee, during the following two 
days. 

The exhibits 

As mentioned earlier, the exhibits 
were dominated by professional audio 
equipment and most obviously — 
because of their sheer size and impact — 
by a whole array of multi-channel studio 
mixers. But, intermingled with them 
were racks upon racks of high- 
technology equipment, tape recorders of 
every conceivable shape and size, large 
amplifiers, and large (even huge) 
loudspeakers and systems, microphones 
galore and, everywhere, screens 
displaying video images, data of various 
kinds and multi-coloured bargraphs 
depicting audio frequencies and 
amplitudes. 

Looking around the displays, one 
thing was immediately apparent: the 
multi-national sourcing of modern 
professional audio equipment. Otari was 
there with the latest analog recorders, 
Sony with up-to-the-minute digital, 
Yamaha with their keyboards, and so on, 
but the Japanese merely share the 
professional audio scene; they certainly 
don’t dominate it, as they do the 
consumer level market. The rest of the 


Large mixing consoles seemed to dominate 
the displayes. This 24-channel series 1600 
Soundcraft was exhibited by Klarion 
Enterprises P/L. 

equipment comes from around the world 
— typically USA, Canada, UK and 
continental Europe — with names like 
Fairlight, Perreaux, Jands, JNS, 
Audiosound, Greencorp and others 
helping to provide a local presence. 

Who needs it? 

To the question of who needs all this 
equipment in Australia comes a variety 
of answers: 

• Film, TV and associated production) 
facilities are up-grading and 
expanding, both to meet the 
technical demands of the digital eral 
and the insistent call for ever 
improved production capabilities. 

• Television and AM radio stations are 
currently re-equipping for stereo 
sound, involving new audio 
equipment throughout plus, in many 
cases, modification to (or 
replacement of) transmitters and 
antennas. 

• Anticipating an ultimate move to 
stereo, country radio stations, in 
particular, are looking also at 
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You’d prefer a smaller console? Then what 
about the 16-channel Soundcraft Series 600 
teamed with, say, an Otari deck — both from 
Klarion Enterprises? 


Small monitors or a large cat? “A normal Speakers ... speakers ... speakers ... including this group of Tannoys exhibited by the John 
cat”, says Ron Cooper, “but the speakers are Barry Group P/L. Also on show were the Tannoy “Titans”, compact 2-way systems but rated at 
Audiosound’s 8024 Motet Mini Monitors” 100W. 


improved production facilities for 
local programs and advertising. 

• Companies specialising in sound 
[ reinforcement systems for aditoria, 
| public places and outdoor concerts 
| are having to satisfy more exacting 
| requirements. 

• Musical groups are demanding 
| cleaner sound, bigger sound, more 
j effects... and so on. 

Lecture program 

As far as possible, the lecture and 
workshop sessions were grouped under 
me following general headings: 
Psychoacoustics: Distortion, rever¬ 
beration, sonic effects, intelligibility, and 
pther factors affecting the listening 
experience. 


Instrumentation: Sound pressure levels 
within an orchestra. New methods of 
measuring distortion, and of 
standardising line levels. 

Computers & Music: A workshop 
presented by Fairlight Instruments. 
Audio production: Special techniques 
required for motion pictures and for 
complex radio programs. 

Transducers: Loudspeakers, enclosures, 
microphones and mic preamplifiers. 

The digital age: Its demands in relation 
to equipment, tape, studios, mixing, time 
encoding, etc. 

While it was most instructive to attend 
the above lectures and to look over the 
displays, the Convention also provided a 
golden opportunity, as mentioned earlier, 


to observe the reaction of delegates in 
matters of interest to EA readers. 

Other observations 

One thing, plainly evident, was the 
huge store of goodwill that this magazine 
has built up over the years. I lost count 
of the number of people — educators, 
engineers, executives and representatives 
— who made a point of expressing 
gratitude for an initial introduction to 
electronics and for helpful back-up 
reading over the years. The 1983 series 
of articles on compact disc players came 
in for special comment. 

Raymond Cooke also spoke warmly of 
“Electronics Australia” but added his 
further appreciation of the Australian 
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ELECTRONICS AUSTRALIA 
HANDROOKS 


Are you an 
enthusiast? 

A student? 

A hobbyist? Or 
a complete 
beginner? 



Whatever your 
interest in 
electronics, 
we’ve a book 
to suit 
your needs! 


FUNDAMENTALS OF SOLID STATE 

Now in its second reprinting — which shows how popular it has 

been! It provides a wealth of information on semiconductor 
theory and operation, delving much deeper than very elementary 
works but without the maths and abstract theory which make 
many of the more specialised tests heavy going. It begins with 
atomic theory, diode types, unijunction, field effect and bipolar 
transistors, thryistor devices, device fabrication and microcir¬ 
cuits. A glossary of terms and an index complete the book. Fun¬ 
damentals of Solid State has also been widely adopted in col¬ 
ieges as recommended reading — but it’s not just for the student, 
it's for anyone who wants to know just a little bit more about the 
operation of semiconductor devices. 


BASIC ELECTRONICS 

As a basic text for the electronics enthusiast, Basic Electronics i5 

almost certainly the most widely used manual on electronics fun 
damentals in Australia. It is used by radio clubs, in secondary 
schools and colleges, and in WIA youth radio clubs. It begins with 
the electron, introduces and explains components and circui 
concepts and progresses through radio, audio techniques, ser 
vicing test instruments, television, etc. If you’ve always wantec 
to become involved in electronics, but have been scared off by 
the mysteries involved, let Basic Electronics explain them to you 
Easy-to-understand diagrams and text make this the perfec 
book for you. We've even included five simple electronic pro 
jects for you to try your hand at building! 


DIGITAL ELECTRONICS 


PROJECTS & CIRCUITS 


Electronic equipment now plays an important role in almost every 

field of human endeavour and every day, more and more elec¬ 
tronic equipment is “going digital”. Even professional engineers 
and technicians find it hard to keep pace. In order to understand 
new developments, you need a good grounding in basic digital 
concepts, and Introduction to Digital Electronics can give you 
that grounding. Tens of thousands of people — engineers, 
technicians, students and hobbyists — have used the previous 
editions of this book to find out what the digital revolution is all 
about. The new fourth edition has been updated and expanded, 
to make it of even greater value. No previous knowledge of digital 
electronics is necessary — the book covers all basic concepts 
from scratch. 


If you like building electronic projects in your spare time, yot 

can’t afford to miss out on this exciting book of popular projects 
Just look what’s inside! Audio & Video projects: Video Amplifie 
for Computers and VCRs; Video Enhancer; Vocal Cancellor 
Stereo Simulator for Tuners and VCRs; Guitar Booster for Stere< 
Amplifiers. Automotive Projects: Transistor-assisted Ignitioi 
System; Breath Tester; Low Fuel Indicator; Speed Sentry; Audi 
ble Turn Indicator. Mains Power Control Projects: Musicolour 
Photographic Timer; Driveway Sentry; Touch-lamp Dimmer 
Power Supplies and Test Equipment: Battery Saver for Per 
sonal Portables; Dual Tacking ± 22V Power Supply; 3Va-Digi 
LCD Capacitance Meter; In-Circuit Transistor Tester. Plus EA’ 
10-year project index! 


Available from: Electronics Australia Book Sales, 140 Joynton Avenue, Waterloo, NSW 2017. 
Phone (02) 663 9999. 
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industry press as a whole: “It is far more 
responsible in its approach than some 
sections of the industry press in my own 
country,” he said. 

If there was one term that was taboo 
at the Convention, it was “HiFi”. Even 
“High Fidelity” was used but rarely — in 
strong contrast to its prominence at 
consumer level shows. This was an audio 
convention, with the emphasis on the 
best possible quality of reproduction, 
expressed in sober facts and figures, not 
hyperbole! 

HiFi? Tut, tut! 

There was no real debate, that I was 
aware of, about the relative merits of ' 
analog and digital recording. It was 
simply accepted that, as one found it 
necessary to re-equip, digital was the 
appropriate way to go — if funds so 
permitted. Further, that the inherently 
low noise level and low distortion of 
digital recorders must be expected to 
make new demands of the associated 
equipment, and even of the studio itself. 

Similarly, I was not aware of any 
debate about the merits or otherwise of 
compact discs. They were simply being 
accepted as the most “transparent” 
medium to date, substantially reflecting 
the characteristics and the quality of the 
original master recording. Indeed, there 
was a tendency to look somewhat 
askance at the use of black discs or 
analog tape, as a signal source for 
demonstrations. 

On quite another subject, I sensed 

Keyboards were on show to delight the heart 
of any modern muso, including Yamaha’s 
Wave 2.3. 


considerable enthusiasm on the part of 
AM radio station engineers for the move 
to AM stereo broadcasting. They were 
quick to make the point that it would, 
enable them to offer ’’dimensional” 
sound in cars, without the problems of 
multi-path distortion and “picket fence” 
reception that can plague FM. 

(Sony’s space diversity FM tuner, 
described in our last issue, could well 
restore the balance somewhat but not 
too many seemed to be aware of it at the 
Convention). 


Greencorp Magnetics P/L were emphasising 
that their tapes are quality products, made in 
Australia. Greencorp now supplies only bulk 
industry orders but Opus or G-Tape branded 
lines are handled through Rainbow Products 
Ltd, 19 Rodborough Rd, Frenchs Forest, 
NSW 2086. 

That aside, the engineers saw stereo as 
a development that might, at long last, 
induce receiver manufacturers to give 
proper attention to the design of AM 
tuners. It was commonplace, I was told, 
for the audio pass-band of AM receivers 
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Tektronix were exhibiting programmable 
auromatic audio test equipment, including one 
typical operational set-up which ran through a 
sequence of response and distortion tests at 
the touch of a button. The printout shows fre¬ 
quencies, decibels and distortion levels to four 
decimal places! 

to be several dB down at 2kHz, robbing 
the transmissions of intelligibility, let 
alone any sense of realism and sparkle. 

If AM stereo is to work, and be 
capable of being demonstrated and sold 
to the public, receiver manufacturers will 
have to provide, not just a stereo 
decoding chip, but an adequate pass- 
band, adequate adjacent channel 
filtering and means to ensure accurate 
tuning — all technically quite feasible. 
Stereo or no stereo, say the engineers, 
tuners of that kind would bring a new 
sound to AM stations generally. 

Incidentally, majority opinion around 
the convention seemed to be that the 
Motorola system would ultimately 
prevail in Australia. 

“Golden” Ears 

I concluded my after-dinner address to 
the Convention by lamenting what I 
modestly described as the “highly 
debatable” claims made for over-size, or 
specially configured, or specially 
insulated, or specially non-insulated, or 
“directional”, or even lead audio cables. 

“Buy and fit these in place of normal 
cables,” runs the message, “and you’ll 
experience a whole new world of sound: 
better bass, treble, presence, placement 
... better everything!” 

“For most of this,” I said, “I have yet 
to discover one shred of objective 
evidence. 

“At this convention, there are many 
who combine educated ears with a high 
level of technical expertise. If you are 
convinced that supporters of the audio 
industry are being misled, or exploited in 



certain areas, the time may well have 
come for you to say so — out loud. 

“If, on the other hand, my judgement 
is at fault, or I’ve missed out on some 
vital technical facts, I won’t mind in the 
least being taken aside and shown where 
my thinking is astray.” 

As it turned out, I was taken aside 
several times, during the remainder of 
the conference, but only by people who 
shared my concern. There were plenty of 
gibes at the expense of the golden ear 
brigade but not one word of support that 
I heard for measures beyond the bounds 
of technical common sense. Said one 
loudspeaker distributor: 

“You mentioned the risk of such 
modifications invalidating a manu¬ 
facturer’s warranty. What would you say 
about a loudspeaker system that had 
been ‘rewired’ with bits of cable so heavy 
that whoever did it couldn’t solder it 
properly? So he twisted bits of thinner 
wire around the ends and soldered to 
those!” 

As Charlie Brown used once to say: 
“Good grief!” 

No, the “golden ear” brigade didn’t 
fare too well at the Melbourne 
Convention! I waited in vain for 
somebody to explain the mysteries of 
what one of them described, last year, as 
hifi “crunge”. 2 
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The Brother model 2024L dot matrix printer with bi¬ 
directional logic seeking head. 


Printers 

-new technology, 
lower prices 

New technologies, new features, and falling 
prices can make shopping for a printer more 
exciting, and confusing, than ever before. In this 
article we’ll show you what’s new and what’s 
coming in printers for your home and office. 

MARC STERN 


When you talk about printers, there’s 
one thing that you can be certain of — 
that is that the state-of-the-art is 
constantly changing. For instance, 
technologies that once cost thousands of 
dollars are now coming within the reach 
of the average home computerist. Also, 
conventional printers, such as dotmatrix 
and daisywheel types, are enjoying both 
improved performance and decreased 
cost. 

In this article we are going to take a 
look at the current state-of-the-art in 


printers. Included will be both a look at 
what’s new in such familiar printer 
technologies as thermal, dot-matrix, and 
daisywheel, and a look at some new 
technologies that are now, or may 
someday be, practical and affordable for 
the personal-computer owner. 

Ink-jet printers 

* Take the ink-jet printer, for instance. 
Only a few years ago, a sophisticated ink¬ 
jet printer’s cost ranged from well over 
$2,500 to as much as $50,000. Today, 


those prices have dropped to as low a 
$895, with the most sophisticated units oi 
the market running upwards of $30,000 
What’s more, today’s ink-jet printers an 
capable of full-colour printing as well a 
graphics work. 

There are basically two mail 
technologies used in ink-jet printing - 
continuous-stream and drop-on-demand. Ii 
continuous-stream printing, a constan 
stream of ink is ejected from a single 
channel and letters are formed by the 
movement of the printhead. As the ink i: 
ejected, it is selectively charged using a paii 
of electrodes. The charged ink is applied tc 
the paper, forming the output. The 
uncharged ink falls into a reservoir and ie 
recycled through the printer, after passing 
through a filtering system. Continuous 
stream technology is used in verj 
sophisticated printers, that cost upwards ol 
$30,000. 

Drop-on-demand technology is far less 
expensive, and is finding increasing 
application in personal computer systems. 
Let’s take a closer look at drop-on-demand 
ink-jet printers. 

Ink-jet basics 

If you were to look at the output of a 
typical drop-on-demand ink-jet printer, you 
would probably wonder how the unit 
differs from a dot-matrix printer because 
the result looks much the same; ink dots 
are still used to form the characters. But, 
the technology used to produce those 
characters is radically different. 

Unlike the dot-matrix (and daisywheel) 
impact printers that you might be familiar 
with, the drop-on-demand ink-jet printer is 
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NEC’s Pinwriter P2 dot matrix printer. 


a non impact type. An impact printer is 
any printer whose printhead element or a 
part of it actually strikes the paper, while a 
non impact printer’s printhead never does. 
For example, a dot-matrix printer has a 
tiny printhead filled with wires. Each one 
of those wires is controlled by the printer’s 
logic circuitry and fires after it is activated 
by a small solenoid. The firing is controlled 
by the logic and the print produced is based 
on the character set contained within a 
special ROM in the printer. 

Ink-jet machines also make use of a 
printhead and platen, but unlike impact 
printers, no part of the printhead in an ink¬ 
jet machine touches the paper. The result is 
that there is very little noise, one of the 
more common complaints about impact 
printers, whether they are dot-matrix or 
daisywheel. 

Instead, tiny drops of ink are sprayed out 
of a series of nozzles and those are used to 
form the letters or graphics of the final 
output. Either a low-pressure area or 
special electrostatic circuitry is used to 
form the characters after the ink is fired at 
the paper. The nozzles are connected to a 
series of ink-filled channels, which are 
linked to an ink cartridge, which supplies 
the ink for the printing process. 

A closer look 

If you were to look at the printhead of a 
drop-on-demand printer, you would see a 
series of nozzles; the number and pattern of 
nozzles will vary from machine to 
machine. Those nozzles are connected to 
the ink channels. A piezoelectric crystal 
tube in each channel is stimulated by an 
electrical pulse, causing the crystal to 
expand slightly and this increases the 
pressure inside the channel. In turn, the 
increased pressure pushes the ink away 
from the crystal and towards the nozzle, 
where a tiny ink droplet forms. 

As the pressure is decreased when the 
crystal contracts, the droplet breaks away 
from the ink stream and is, in turn, 
deposited on the surface of the paper. Like 
the dot-matrix type printers, the dots are 
arrange in a pattern that forms the letter. 

To keep the ink from being deposited 


where it isn’t supposed to be, the ink-jet 
uses a slight negative pressure to keep the 
ink inside the channel when that particular 
jet nozzle isn’t being used. Thus, if you 
were to look at a cutaway of the print head, 
you would see a slightly concave 
indentation in the surface of the ink. 

Ink-jet advantages 

An ink-jet printer has several advantages 
over a dot-matrix or a daisywheel impact 
printer and the first is the noise level. Quite 
typically, the ink-jet printer is a fairly quiet 
machine, one which will fit in well with a 
home computer setup. Its noise level 
contrasts quite markedly with the rat-tat- 
tat of the daisywheel machine or the loud 
whirring of the dot-matrix printer. 

Another advantage is low maintenance 
cost. Since there are few moving parts in 


the typical ink-jet printer, its maintenance 
requirements are very low. Further, 
because the printhead never touches the 
paper, it isn’t degraded as are those of 
impact machines. Thus, its life can be 
much longer. The life of the typical ink-jet 
printhead is in the vicinity of 10-billion 
characters, as opposed to about 200-million 
for the average sophisticated dot-matrix 
printhead. And, because the ink-jet 
machine doesn’t depend on a ribbon that is 
subject to wear, the print quality remains 
constant over time. 

Another advantage of ink-jet printers is 
speed. Quite typically, those machines race 
along at between 150 to nearly 300 
characters-per-second. In contrast, the top 
print speed of an average dot-matrix 
machine is about 200 characters-per- 
second. Most letter-quality printers — 
daisywheel printers— run from 12 to 40 
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If you’re looking for an Epson * or 
IBM** compatible dot matrix impact printer 
that’s lower in price, smaller, durable, and 
fast enough to keep pace with your work 
flow ... we’d like to show you a Riteman! 

Four great new printers. All priced well 
against comparable Epson models. All 
substantially smaller. Yet solid as a rock. 
With print speeds up to 50% faster than 
the competitors. 


The Riteman Plus, Riteman II, Riteman 
15, and Riteman Blue Plus with IBM 
graphics. All are backed by a full one-year 
warranty. And, as you can see, they’re 
great-looking, too! 

For further information contact your local 
Riteman dealer, or Warburton Franki 
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Printers 



characters-per-second. 

The primary disadvantage of a drop-on- 
demand ink-jet printer lies in its inability to 
produce more than one copy at a time and 
in the fact that its output still looks like a 
“computer” printout — the dots in its 
matrix are quite evident. Further, top- 
quality print runs require special absorbent 
papers, although bond paper does the job 
adequately. 

Graphics capability 

One of the beauties of the ink-jet printer 
is its graphics capability. Because of their 
precise tracking capability and because 
they are not limited to using dot-matrix 
impact pins, the ink-jet printer is capable of 
very highly detailed graphics. That means 
you can produce some highly complex 
graphics with subtle variations of grey, 
black, and white. 

Another area where the ink-jet printer 
shines is in colour-graphics printing. 
Although dot-matrix printers are capable 
of colour printing, they have some 
drawbacks. Since they are limited to the 
use of multi-coloured ribbons, dot-matrix 
machines take a longer time to produce a 
colour output. Each colour or colour 
combination requires a different pass of the 
printhead and that slows things down more 
than just a little bit. Also, since the 
separate dots never completely line up, it is 
possible that there will be gaps in the final 
printout and solid areas may end up 
incompletely filled. Finally, since dot¬ 
matrix machines must rely on ribbons and 
since ribbons tend to wear out fairly 
quickly, outputs produced later in the 
ribbon’s lifetime will be lighter than those 
produced earlier. 

In contrast, a colour ink-jet printer uses 
a special four-colour ink cartridge and 
applies the colours, or combinations of 
colour, when called upon by the graphics 
programming in the microcomputer. Since 
it is capable of multi-colour output, the 
time needed to create the final output is 
shortened considerably. Further, solid 
colour areas appear much more uniform in 
density because it is possible to overlap the 
ink dots. Also, since it is possible to mix the 
colours directly on the printout, the ink-jet 
printer is capable of printing many more 
colour combinations and hues than a dot¬ 
matrix machine. 

Because the pripthead of the ink-jet 
machine is microprocessor-controlled, it is 
possible to have the printhead dither. 
When the printhead dithers, it mixes the 
ink droplets in different intensities, thus 
creating darker or lighter colour intensities. 

In general, you will find that the cost of 
ink-jet printers has fallen markedly during 
the last year, as have the prices of just 
about all computer printers. Roughly a 


year ago, it wasn’t uncommon for a good 
reasonable-cost ink-jet printer to cost 
between $2500 and $6000, with some of 
the top-quality machines costing up to 
$50,000. Now, the cost of a good ink-jet 
printer is approaching that of some of the 
more capable dot-matrix machines on the 
market, about $895. Even top-quality 
machines have had price drops, too, to the 
$30,000 region. As for a good colour ink¬ 
jet printer, you’ll still have to wait some 
time until the prices drop even further. 
Even though their prices have dipped in 
the recent months, you’ll still find them 
expensive pieces of equipment, ranging in 
price from $5£00 to nearly $12,000. 

Laser printing 

Although their cost puts them beyond 
the means of most personal computer 


owners, if you own a large business, or 
have need of offset-printer-quality output, 
you may be interested in some of the laser 
printers currently on the market. 

One such machine is the Xerox (Printing 
Systems Division, 880 Apollo Street, El 
Segundo, CA 90245) 5700. That system 
can produce documents in a wide variety of 
type styles (up to 256 can be stored), and in 
type sizes ranging from 6 to 24 points. 
Graphics can also be accommodated. 
Printing can be done on both sides of a 
page, plain paper is used, and up to 43 
pages a minute can be produced. 

The key to the printer is a laser-imaging 
system. That imaging system has a 
resolution of up to 90,000 dots-per-square- 
inch, which is why the system can produce 
copy that compares favourably with offset 
printing. The key to the machine’s 
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versatility is the fact that the location of 
each dot on the page can be individually 
controlled. Thus almost any image can be 
reproduced. Once the image is created, the 
actual printing is done using Xerox’s 
xerographic (photocopy) process. 


Dot-matrix developments 

Perhaps the key development in the dot¬ 
matrix printer realm during the last year is 
the increasing density of the printhead. 
Quite typically, printheads used to have 
dot densities of 5 x 7 or 7 x 7 and now 
they routinely feature 9 x 7 or 9 x 9 dot 
densities in standard (draft) mode, and as 
many as 18 or 24 x 7 or 9 in the near- 
letter-quality mode. 

The dot density of a printhead isn’t hard 
to determine. It merely means the number 
of pins the printhead contains in vertical 
and horizontal rows. For instance, if the 
density of a printhead is 7 x 7, it would 
have 49 little metal pins enclosed in the 
printhead in seven horizontal rows and 
seven vertical rows. If the density is 9 x 7, 
then there are nine vertical rows and seven 
horizontal ones. 

The biggest criticism of the dot-matrix 
printer in the past has been its 
“computerish” hardcopy output. That 
means that the printout is made up of very 
noticeable dots, no true descenders, and is 
very hard to read. However, that criticism 
has been nullified by the near-letter-quality 
output of some dot-matrix printers. 

Using overlapping vertical rows of pins, 
those printers actually lay down two 
slightly offset dots during its print run. 
Those dots give the hard-copy a more 
“typed” look when it is printed. The dot¬ 
matrix manufacturers are able to achieve 
this thanks to the fact that they are using 
printheads with finer wires, which permits 
greater density (18 or 24 x 9). Since those 
heads also usually feature two extra 



The Siemens inkjet printer: a close-up of the 
print cartridge (above); and a general 
overview (right). 



Hewlett-Packard’s 2225A Thinkjet non impact printer. The system is clean, fast and quiet. 


horizontal rows of pins, they are also 
capable of having true descenders on such 
letters as “g” or “y”. 

At one time — about a year-and-a-half 
ago, that type of output was available only 
on machines costing more than $1,200, but 
now it is available on dot-matrix printers 
costing around $500. And, even low-cost 
printers — $199 to $499 — have printhead 
densities of 7 X 7 or 9 x 7, so that their 


output has a more professional quality. 

One problem with the new near-letter- 
quality dot-matrix printers is that they take 
away one of the dot-matrix printer’s biggest 
advantages — speed. That’s because 
generating the slightly offset dots needed to 
produce the nicer looking output requires 
that each letter be actually printed twice, 
slowing down the entire process. But 
printer manufacturers have found a way to 
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COMPUTERS TODAY 



“Ask not what 
your printer can 
do but only what 
it can do for you” 

New Japanese Proverb. 

The razzle-dazzle and the 
hype continues. Computer 
salesmen fall over each other 
trying to sell you the latest, very 
expensive add-ons ... those 
elaborate bits ’n’ pieces that will 
convert your humble desktop 
computer into an electronic 
marvel. 


That’s nice if what you need 
is a racehorse. But what happens 
if what you really need is a 
workhorse? The computer tasks 
in your office may be quite 
specific and unlikely to change. 

A damn good workhorse add-on 
may be all that is required. 

A printer, for example, is 
likely to be the very first addition 
to your desktop computer. 

But here’s the problem. 

A printer can cost you from 
$1,000 to $5,000. How then do 
you choose the one you need? 

If you’re wise, you choose your 
printer for what you do and not 
for what it does. 

THE TOSHIBA P1340 - 
THE PRINTER WORKHORSE. 

The new Toshiba P1340 starts 
with the distinction of being the 
only printer that has been 
specifically designed for the 
personal or desktop computer. 

It is made for hard work, 
using IBM, Hewlett-Packard, 
Zenith, Vector Graphics, N.B.I., 
Texas Instruments, CPT, Apple 
and, in fact, just about any 
personal computer or word 
processor. It prints as well as 
printers costing twice as much 
and is vastly superior to any 
printers in its own price range. 

SPEED - HOW ESSENTIAL? 

Everything in life is a 
compromise of sorts. If you want 
brilliant type resolution then 
you’re going to have to sacrifice 
speed. 

The very best type resolution 
only gives you 13 characters per 
second. By printer standards 
that’s pretty slow, about the speed 
of a competent typist. The P1340 
gives you 54 characters per 
second for letter quality printing 
and 144 characters per second 
for internal memo or normal 
office print-out material. You can 
get a more expensive printer that 
does it twice as fast but you 
sacrifice clarity. The general rule 
is that speed costs you clarity. 

The P1340 is thought to be the 
perfect compromise. 


WHERE THE P1340 SHINES. 

Many computer sales outlets 
privately conclude that the 
Toshiba P1340 is destined to be 
the premier dot matrix printer 
for personal computers. 

It is, after all, the perfect 
compromise between clarity and 
speed at an attractive price. 


The Toshiba P1340 is ideally 
suited for word processing as it 
has a clarity that rivals a daisy 
wheel printer but is up to 75% 
faster. It comes with Qume 
SPRINT 5 emulation, standard 
friction feed and true 
proportional spacing for letters. 

It is also ideal for data 
processing and has a built-in pin 
feed tractor for continuous 
forms. It handles papers from 
11.2 cm to 25.4 cm wide. 

P1340 - PART OF THE 
TOSHIBA PRINTER FAMILY. 

Toshiba have three printers - 
the P1340, P1350 and P1351. 

The other two have more 
sophisticated applications and 
therefore a bigger price tag. 

But you shouldn’t let that 
influence you. 

The P1340 may be exactly 
what you need. If it is, then it is 
exacdy what you should get. 

Call us about your needs, 
we’d like to help. 


tfoSuba 


Toshiba (Australia) Pty. Limited, 
E.O.E. Division, 84-92 Talavera Road, 
North Ryde, N.S.W. 2113. (02)8876057. 
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let us “have our cake and eat it, too.” That 
is, all but the least expensive dot-matrix 
machines these days are dual-mode. They 
offer a high-quality but slow near-letter- 
quality mode as well as a less attractive 
looking, but much faster draft mode. 
Typically, the print speeds on those 
machines vary from 40 to 80 characters- 
per-second in the near-letter-quality mode 
and from 160 to 200 characters and more 
in the draft mode. 

Dot-matrix printheads 

Let’s look at the typical printhead. A 
dot-matrix printer is called an impact 
printer with good reason. Its printhead 
contains fine wires that are fired 
electrically into a ribbon, which strikes a 
piece of paper, thus producing the image. 

The firing of the pins is controlled by 
solenoids that are activated by electrical 
pulses received from the character- 
generation ROM. That ROM contains the 
ASCII code for the characters and the pins 
corresponding to that code are all fired at 
the same time to produce the required 
letter. 

As are ink-jet machines, dot-matrix 
printers are almost universally bidirectional 
printing units — they print on both passes 
across the paper — and they usually 
feature logic-seeking printheads. Logic¬ 
seeking printheads seek the shortest path 
between two printing points thus cutting 
printing time. Because they are logic¬ 
seeking and microprocessor-controlled, dot¬ 
matrix printheads are usually capable of 
graphics output. Typically, most of them 
have a special programmable graphics 
mode that is capable of laying down nearly 
80 x 80 dots-per-inch, and, even more if 
special graphics software is used. 

Since there are few moving parts in a 
dot-matrix printer, other than the linefeed 


motor and motor used to move the 
printhead, those units tend to be fairly 
reliable. Printheads last a long time, on the 
order of 200 million characters, although 
that isn’t as long as a typical ink-jet printer. 

The biggest drawbacks of dot-matrix 
printers are their noise and the fact that 
ribbons wear out fairly quickly. Most dot¬ 
matrix machines emit noise in the 65- to 
85dB range, which makes them rather 
uncomfortable to be near for any length of 
time. Newer machines, however, tend to be 
a little quieter. 

Dot-matrix machines also seem to run 
through ribbons very quickly, especially if 
they are used a great deal. That means that 


The DPS 1101 — Commodore’s new uni¬ 
directional daisy-wheel printer. 

early printouts are good quality, but later 
printouts tend to be lighter and harder to 
read. And, if those ribbons aren’t used 
quickly, they tend to dry out and also 
produce lighter printouts. 

Daisywheel developments 

The other type of impact printer on the 
market is the letter-quality or daisywheel 
printer and its variant, the thimble printer. 
Both rely on essentially the same 
technology, but, during the last year, their 
capabilities have been increased markedly. 

At one time, the average low-cost 
daisywheel printer was a unidirectional, 
noisy, slow-speed affair. It did produce top- 
quality printing, but the tradeoff was that 
it took forever to complete a printout. 
Those units tended to operate very slowly 
— 12 to 18 characters-per-second — tying 
up the computer for long periods as they 
slowly worked their way through 
documents. If you wanted high-speed, bi¬ 
directionally, and microprocessor control 
in your daisywheel, you had to spend 
nearly $3,000. 

But, the last year or so has seen a change 
in this, beginning with bidirectional 
daisywheel printers for personal computer 
use now available for less than $800. 

The key to the change in the daisywheel 
market was the introduction of 
microprocessors in those devices. That 
development allowed low-cost daisywheel 
printers to gain bidirectionality and logic- 
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THE NDK 5025. 
PUTTING OTHER PRINTERS 



You may not have realised it, but there is a 
quiet revolution going on in printers. 

Users of mini, micro’s, PC’s etc. have, until 
recently, been forced to buy unique printers for 
their differing applications; a daisy wheel for 
word processing, a high speed dot matrix for 
EDP and, perhaps, a specialised printer 
for graphics. 

Now, one type of printer can do the lot! 

They are known as multimode dot matrix 
printers. And, of these, the NDK 5025 leads 
the field. 

But, will it work with my system 
and do all my work? 

Firstly, the NDK 5025 copies or emulates 
several well-known printers, enabling you to 
use it with your existing software. For word 
processing it looks like, and does everything 
that the popular Qume Sprint 5 daisy wheel can 
do. But at 90 cps - nearly three times as fast! 
For draft work it “burns along” at 180 cps. If 
you are using an IBM-PC then, with the flick of 
a switch, your NDK 5025 will emulate the 
standard IBM dot matrix printer. But, again, at 
much higher speed and quality. If you’re into 
graphics such as Lotus 1-2-3, the NDK 5025 
will emulate either IBM, Epson or 
Toshiba P1351. 

What's its print quality like? 

The NDK 5025 uses a 24 pin head to form the 
characters, which look as good as a daisy wheel! 
It also has built-in fonts (just like changing 
daisy wheels) including Courier 10, Prestige 
12, Bold P.S., Draft, Italic, Sub Super Script, 
Compressed and Scientific. Special customer 
generated fonts can be down-loaded, too. 


Is it flexible? 

The NDK 5025 is a full-width printer with 
friction roller and tractor as standard. A dual 
bin sheet feeder and cut sheet guide are 
available as options to make your printing 
life easier. 

If you are still not convinced, look at the names 
behind the printer. NDK is a famous Japanese 
company specialising in the high quality end of 
the printer market - more than 3500 units are 
installed throughout this country - while 
Datascape is Australia’s leading independent 
specialised printer company with a nation-wide 
support system. 


Price? 

That’s another reason why the NDK 5025 is 
putting all other printers out of work. 

To find out more - mail your coupon NOW! 


Mail coupon to: 

DATASCAPE. The printer specialists. 

Sv dnev office : 44 Avenue Rd., Mosman. 
Tel. (02) 969 2699 
Melbourne office : 27 Raglan St., 



South Melbourne. Tel. (03) 690 3622 
YES. I would like to know more about the NDK 5025 I 
Please □ Send brochure □ Have a rep. call I 


Name. 

Title. 

==x 

Company. 

.-. T 

AHHrp« . 


.Phone . ■ 

The type of computer we use is:. 

. 1 
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SIEMENS 


Make sure you specify 
this super silent printer 



Before you finally decide on your 
computer, make sure your first add-on will 
be a printer that is reliable, versatile and 
quiet. Siemens PT88 and PT89 can be 
interfaced with most computer systems. 
Look for these peak performance 
features. 

□ Full EPSON® compatibility 

□ 80 or 132 column 

□ Variable character pitch 

□ High speed (150 cps) printing 

□ Tractor and friction feed 

□ Full graphics capability 

□ Consistent print quality 

□ High duty cycle 

Siemens PT88 and PT89 Ink-Jet Printers 
put it all together with one compact, super 


silent unit. You’ll appreciate the long term 
value and a quietly efficient working 
environment. 


Send now for Free Booklet 


'>*Sl 


Distributed Australia wide by: 

BDS Computer Australia Pty. Ltd. 

Melbourne: (03)6901222 
Sydney: - - 


Please forward your informative free booklet 
on “All you ever wanted to know about printer 
—. —w the facts.” 


BDS Dealers 

ACI Computer Services (03)5436166 
Insystems Pty. Ltd. (03) 690 2899 
Hisoft Aust. Pty. Ltd. (03) 529 2333 




Quietly impressive printers from Siemens 




t Corp. ® EPSON is a registered trademark of EPSON America, Inc. 
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seeking capability. It also enables the 
daisywheel to be used for something that 
was once the province of the dot-matrix 
printer — graphics. Because the printhead 
can now be controlled with computer 
precision, the low-cost daisywheel printer 
can be programmed for a minimal level of 
graphics. It can produce such things as 
charts, graphs, and some limited pictorial 
matter. 

Let’s take a look at a daisywheel 
jrinthead. Where a dot-matrix machine 
rses solenoids and pins, the daisywheel 
lses a whirling disk with flexible petals, 
ind a small hammer. Each letter is fully 
brmed on a petal of the printwheel, which 
iomewhat resembles a daisy; it’s from the 
jrintwheel that the machine gets it name. 

As the printhead moves across the page, 
t receives the ASCII codes output from the 
:haracter-generation ROM. However, 
nstead of those pulses activating a series of 
wires, they cause the whirling disk to align 
the appropriate letter-petal with the ribbon. 
The petal is then struck by the hammer, 
which produces the letter. 

The key drawbacks of this machine, 
again, involve noise and speed. Even at 
their quickest, they are only about one- 
quarter to one-half as fast as the slowest 
dot-matrix machines on the market. But, 


the quality of the print they produce, since 
the letters are fully formed, can’t be 
topped. Also, those printers give you the 
capability of changing typefaces or type 
sizes easily as the daisywheels themselves 
can be changed. 

A variation of the daisywheel printer is 
the thimble printer. In those machines, 
rather than a daisywheel, the print element 
resembles an upside-down thimble with 
spokes. As with the daisywheel, each of the 
spokes contains a fully formed letter. 

Thermal printers 

Thermal printers are dot-matrix devices. 
However, rather than using ink to do the 
printing, they use special heat-sensitive 
paper and pass it over a series of heated 
pins to create the print out. Thermal 


printers have always been among the least 
expensive devices on the market, but have 
suffered from the fact that the required 
paper is expensive and their output is often 
of poor quality. On the plus side, those 
printers are fairly fast. 

The picture for thermal printers has 
gotten much better of late. For one thing, 
many of the new machines are capable of 
using plain paper. What’s more, thermal 
printers capable of multi-colour output 
have now reached the market. Those use 
plain paper and heat-sensitive dye. The 
paper is drawn over a heater bar after the 
dyes are laid down creating the image. The 
result is a fairly inexpensive colour printer. 
Reprinted from Radio-Electronics, April 
1 984. Copyright Gernsback 
Publications, Inc., USA. * 



SPECIAL CHRISTMAS OFFER 

“SHOW US YOUR BEST ADVERTISED PRICE — WE WILL DO BETTER!” 

SOLE AUSTRALIAN DISTRIBUTOR FOR 

MicroProFessor /MPF-m-THE ONLY APPLE lie COMPATIBLE and EMTEK-PC 16 BIT IBM COMPATIBLE 
PLUS AN EXTENSIVE RANGE OF PERIPHERALS - SOME EXAMPLES BELOW 



EMONfl COMPUTERS PTY LTD 


“THE TECHNOLOGY HOUSE” 


National Australia Bank Bldg, 

2nd Floor, 661 George St, Sydney, NSW 
Ph: (02) 212 4815 or 212 3463. Tlx: 74500 
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Colour prints from 
computer graphics 

Polaroid has introduced a new system 
for producing high-quality instant 35mm 
slides and instant prints of personal 
computer graphics. 

Called the Polaroid Palette computer 
image recorder, the new system is a 
software-driven peripheral which 
connects via an RS232C com¬ 
munications line. It is compatible 
with IBM-PC, IBM PC/XT, Apple He, 
Apple II+ , Compaq, Digital Rainbow 
and Franklin Ace 1200 personal 
computers. 

The Palette image is created by means 
of a 75mm monochrome monitor. The 
film is exposed through a rotating filter 
wheel, which can additively create any 
colour by multiple exposure of the film. 
For multi-coloured images, successive 
exposures use a different part of the 
original image. 


The computer and software match 
exposure parameters to whatever film is 
being used, either Polaroid instant print 
or slide film, or a range of conventional 
35mm films, while allowing the user to 
control colour selection and location. 
Special colour keys permit selection of as 
many as 16 colours for a single image. 

This system can be used to generate 
colour hard copy for presentation from 
an original monochrome image. 

In Australia, the Palette system will 
sell at $2200, excluding tax. This 
includes the exposure unit, software 
diskette, cable connections, a 35mm 
auto-advance camera back, the 35mm 
Autoprocess instant slide hardware, 
some film and slide mounts, a Polaroid 
camera pack for Polacolor 83 x 108mm 
prints, instruction/tutorial manual and a 
service agreement. 

For more information: Polaroid 
Australia, Eden Park Estate, 31 
Waterloo Road, North Ryde, NSW 
2113. Phone (02) 887 2333. 


Line conditioner 
for computers 

Advance Electronics UK (formerly 
Gould Advance) has released a new 
mains conditioner, the WPC 150, 
specifically designed for use with small 
computer systems. 

In addition to its voltage regulation 


properties the WPC 150 attenuates 
mains borne transients by over 50dB. It 
is mains voltage transients, more so than 
slow changes in the RMS mains voltage 
level, that cause most problems in 
computer systems. For a worst case 
situation of simultaneous 100% load 
change and line voltage change from 190 
to 260VAC, the WPC maintains a 
sinewave output voltage of within 6% of 


Computer/printer 
switching units 

The advent of modem day offices 
with many computers can create the 
problem of how to conveniently 
connect a particular computer to a 
particular printer in order to provide 
the standard or style of printout 
required. 

Cable-Tectonics, manufacturers 
of cable assemblies for interfacing 
computers and printers, are often 
asked how to solve this problem and 
in consequence have designed a 
complete range of printer switch 
units which will provide the unskill¬ 
ed operator with the means to quick¬ 
ly and easily select the required 
printer. 

Six different models, all designed 
and manufactured in Australia, are 
available for the electronic office. 
For example, a unit is available for 
the office that has two individual 
microcomputers and three printers 
capable of (a) letter quality, (b) 
graphic printing and (c) general ap¬ 
plications such as accounting func¬ 
tions. Using these printer switch 
units eliminates the need to unplug 
and re-plug cables manually which 
can not only be tedious, but can 
cause interconnect problems that 
could lose data. 

Further information from Cable- 
Tectonics Pty Ltd, PO Box 126, 
Brookvale, 2100. Telephone (02) 
938 5211. Telex 70011. 



240V AC. 

The WPC 150 is rated at 150V/ 
which is adequate for most smal 
business and home compute: 
applications. Higher powered units t( 
6kVA and above are available for large: 
systems. 

Further information from A. J 
Distributors Pty Ltd, PO Box 71 
Prospect SA 5082. Phone (08) 269 1244 
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The best integrated amplifier design 
ever published! 


Please note that although these articles have been prepared for 
publication, circumstances may change the final content. 


Here is a stereo amplifier that will equal or better any 
commercial amplifier, regardless of price. A no¬ 
compromise design producing more than 10OW RMS 
per channel into eight ohms, it features full 
loudspeaker protection, state of the art specifica¬ 
tions, and rugged Mosfet output stages. Other 
include: 


mount directly on two printed circuit boards. Wir¬ 


ing has been kept to an absolute minimum. 
Massive heatsinks for adequate cooling — the 
heatsinks actually form the sides of the amplifier. 
Electronic input switching — no shielded cable to 
run. 


Marantz CD player reviewed 


• Phono (MM and MC), CD player, tuner and aux¬ 
iliary inputs. 

• Full facilities for dubbing between two tape decks. 

• Click-action switches for selection of Dubbing, 
Monitor and Source inputs, with LED indicators. 

• Two-way speaker selection (Off, A, B and A + B) 
using heavy duty relays. 

• Toroidal power transformer for very low hum and 
noise. 

• Easy to build — all parts (including the pots, input 
phono sockets and loudspeaker connectors) 

ELECTRONICS 
AUSTRALIA ST 



The Marantz CD-84 is an up-market CD player 
with full programming facilities and infrared remote 
control. January Electronics Australia carries a 
detailed review. 

Plus: 

• A fully-protected 30V/1A regulated power 
supply 

• Comprehensive home burglar alarm 
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Why do AVTEK modems 
work better? 


MultiModem and 
MiniModem bring 
superior data 
transfer within every 
computer users 
reach. 

Using new VLSI technology, 
these modems use digital 
signal processing to achievse 
functions normally requiring 
analogue filters. The result? 
Reliable data transfer on terr¬ 
ible lines where most modems 
just give up in disgust! An 
added benefit: digital modems 
never require alignment. 

•They never requires 
adjustment. 

Complex modulation,demodul¬ 
ation and filtering functions are 
carried out by integrated circuit 
A/D and D/A convertors. A 
digital signal processor uses 
24K of ROM and 1,3K of RAM 
to perform the filtering 
functions. Critical analogue 
adjustments give way to crystal 
locked precision. 

• Digital filters mean 
less errors. 

They are much sharper than on 
conventional modems. Line 
interference is screened out. 

You get error free data transfer, 
even on very noisy lines. 

Auto Answer Option 

What is autoanswer? It is the 
ability of your computer/ 
modem to switch into receiving 
mode when the phone rings. 
Some computer/software 
combinations do this.Multi- 
Modem offers the alternative, 
for computers without this 
facility-a hardware 
autoanswer. You can leave your 
computer waiting for 
information. 


Products for the 
MicroBee 

MultiProm Interface 
Kit allows you to: 

• Extend the ROM capacity of 
your MicroBee to 44K, Or to a 
total of 308K by daisy chaining 

• Takes 2532s or 2764s (can 
be mixed) and has 11 open 
collector outputs and eight 
buffered inputs; 

• The address of the ports 
used for EPROM selection can 
be changed. 

• Select between Editor/ 
Assembler, WordBee, Logo, 
MiniPascal etc. with a few 
keystokes. 

only $99.00 



MODE RATE DUPLEX DESCRIPTION 


2 

3 

4 

5 

6 


8 

9 


300 Full Bell 103 originate 

300 Full Bell 103 Answer 

1200 Half Bell 202 

1200 Half Bell 202 with equaliser 

300 Full CCITTV21 Originate 

300 Full CCITTV21 Answer 

1200 Half CCITT V23 Mode 2 

1200 Half CCITT V23 Mode 2 with equaliser 

600 Half CCITT V23 Model 


Baud Rate Convertor 

Coming soon, this powerful 
accessory for the MultiModem 
allows computers to 
communicate using split baud 
rates (1200/75 and 600/75, 
75/1200) when they do not 
support it internally - (e.g. 
Commodore, Tandy and early 
MicroBees.) 


MultiModem has all the 
standards. 

You won’t be left with an 
obsolete product. 

MultiModem gives you both 
Australian/European (CCITT) 
and American (Bell) standards 
at 300, 600 and 1200 baud. 


MiniModem only 
$199.00 inc. phone 

When only 300 baud full 
duplex is required, Minimodem 
is the right choice. Using the 
same digital filtering as 
MutiModem, it provides: 

• 300 baud full duplex 

• Answer/originate 

• Includes phone hardwired 
plus plug 

• Superior VLSI chip perfor¬ 
mance (identical to 
MultiModem). 


MultiROM Boards 

XM-1 

Fits inside the MicroBee and 
lets you select say WORDBEE 
or EDASM from the keyboard. 
Suits all Bees with 8000 serial 
number (or earlier) $1 g 95 


XM-2 

As XM-1 but suits all Bees with 
9000 (MicroBee 1C etc) serial 
numbers upward $29 95 


XM-3 

This great little adaptor allows 
owners of early MicroBees 
which use 2532 ROMs, to use 
the later 2764 ROMs. $17 95 


While most facilities currently 
use modes 5 & 6 (300 baud 
(CCITT V21), the standard for 
Videotext is to be modes 7-9 
(CCITT V23). MultiModem is 
ready for future developments. 


MultiModem 

Complete, including the phone 
hardwired into the modem. 

$349.00 

Autoanswer 

MultiModem 



Includes phone and switch- 
able hardware auto answer. 

$399.00 

Kit MultiModem 

Save by building it yourself. 
Does not include phone. Not 
for connection to Telecom 
lines. (only available 

$249.00 from Avtek) 

Autoanswer Facility 
(retrofit) 

Module must be fitted by Avtek. 

$59.00 plus $7.50 
return P&P 


AVTEK 

DEALERS 


Postage and Packing: 

On Modems is $7.50 (regis¬ 
tered). On other products is 
$3.00 


MelbQurne 

Rod Irving Electronics (03) 489 8866 

Perth 

Altronics (008) 999 007 (Orders) 
(09) 328 1599 (Enquiries) 

Brisbane 

Jaycar (07) 393 0777 

Sydney 

Paris Radio (Kingsford) 344 9111 
Jaycar (City) 2671614 

Jaycar (Hurstville) 570 7000 

Jaycar (Carlingford) 872 4444 

Jaycar (Concord) 745 3077 


AVTEK 

(Electronics) Pty Ltd^j 

Call us on our 
new hotline 

Phone 427 6688 or 
write to us C/O Lane 
Cove Post Office. 


Glover & Associates 

























Speech synthesiser 
and word processor 

Dolphin Computers Pty Ltd an¬ 
nounce the availability in Australia 
of the Currah Speech 64 speech syn¬ 
thesiser for the Commodore 64 com¬ 
puter. It is manufactured in Britain 
by Currah Computer Components. 

Speech 64 is a hardware-based 
synthesiser. It has an infinite 
vocabulary with any word being 
made up of sound syllables, called 
allophones. The unit plugs onto the 
expansion slot at the rear of the 
Commodore 64 and the sound is 
modulated onto the TV signal. A 
simple Basic command starts the 
computer talking and most words to 
be spoken are entered exactly as 
they are read. 

Speech 64 is claimed to be an ex¬ 
cellent educational aid in teaching- 
type programs, speech analysis, lear¬ 
ning to type, and introducing people 
with sight handicaps to computers. 

Lots of “speechware” — software 
programs incorporating Speech 64 
routines — is being released by UK 
software publishers. 

Also available from Dolphin 
Computers is Tasword 2, a word 
processor for the Sinclair Spectrum. 
Tasword 2 is priced at $42.00 but in¬ 
cludes features in processors 10 
times the cost. 

Right justify, word wrap, text 
find, text copy, text move, insert 
and delete character or line, are 
some of the features included. For a 
home or small professional user, a 
Sinclair Spectrum 48K computer 
with Tasword 2 makes a cost- 
effective word processing package. 

Further information from 
Dolphin Computers Pty Ltd, 92 
Reserve Rd, Artarmon, NSW, 2064. 
Phone (02) 438 4933. 



High resolution 
monochrome monitor 

Altronic Distributors announce the 
availability of a high resolution computer 
monitor, the Micron series II. Normally 
supplied in a non-glare green screen ver¬ 
sion, it is also available, at a slightly 
higher price, in a non-glare amber screen 
version. It is designed for 240V 50Hz 
operation and is fitted with a power 
transformer to SAA specifications. 

The 30cm screen has a resolution, at 
the centre of the screen, of not less than 
1050 lines, making it ideal for all forms 
of numerical and digital display. Video 
bandwidth is from 10Hz to 22MHz, and 
input impedance 7512 or lOkfi, 
switchable. 

The monitor also features a 12V DC, 
1.1 A power supply to power the com¬ 



puter or anciliary equipment. Controls 
are provided (front) for power on/off, 
character brightness, intensity, and 
display centring; and (rear) background 
intensity and vertical and horizontal 
adjustment. 

Further information from Altronic 
Distributors, 151 York St, Subiaco, WA, 
6008. Phone (09) 381 7233. 


Hewlett-Packard 
portable computer 

Hewlett-Packard Australia Ltd an¬ 
nounce the release of a portable personal 
computer, called simply “The Portable” 
which they claim offers the capabilities 
of conventional desktop computers in a 
portable package. The Portable measures 
330mm x 25mm x 75mm (W x D x H) 
and weighs 4kg. It can be carried in a 
briefcase. 

The new computer features a flip-up, 
16-line by 80-column liquid-crystal 
display, a full-size keyboard and built-in 
software (including the best-selling Lotus 
1-2-3). It contains almost two-thirds of a 
megabyte of memory and can run 
industry-standard MS-DOS software and 
share data with HP, IBM and other per¬ 
sonal computers. 

The new machine may be used as a 
stand-alone computer, with part of its 
large, continuous memory acting as a 
disk drive, or as a remote terminal using 
an Australian developed modem in the 
form of a portable acoustic coupler. It 
also functions as the central element in a 
complete portable computing system, 
with battery-powered V/i" disk drive 
and HP’s recently introduced ThinkJet 
printer. 

The Portable runs on rechargeable 
batteries for one to two weeks of normal 
,use. There is a battery monitor to in¬ 
dicate how much power remains and a 
reminder at 20% to recharge batteries. 
With 5% power remaining the computer 
shuts down, using the remaining power 


to hold the data in memory. It can hold 
this for several weeks if the batteries can¬ 
not be recharged. 

The Portable is aimed at sales 
managers, service or support profes¬ 
sionals, sales people and others who want 
personal computing power at their 
fingertips. 

Further information from Hewlett- 
Packard Australia Ltd, 31-41 Joseph St, 
Blackburn, Victoria, 3130. Phone 
895 2895. 



Australia, December, 1984 


97 
















COMPUTER PRODUCTS 



High performance 
single board computer 

Microtrix Pty Ltd has released a new 
high performance single-board computer 
which is available as an individual unit or 
as the heart of a complete computer 
system. Known as the Super Six, it pro¬ 
vides everything necessary to run single- 
user operating systems without addi¬ 
tional boards. 

Featured on one SI00 card are 128K 
of parity-checked RAM; a Z80B CPU 
operating at 6MHz; two RS232 serial 
ports; two parallel ports; a floppy disk 
controller; a direct memory access con¬ 
troller; monitor EPROM; and 
counter/timer circuit. 

The floppy disk controller is capable of 
supporting up to four drives 
simultaneously. These can be a mixture 


of 8”, 5 l A" and 3 l A" units, thus making 
the Super Six ideal for format translation 
between disk types. Its versatility should 
gain it ready acceptance by software 
authors and in offices which utilise a 
number of different computers. 

Operating systems available now are 
CP/M 2.2, CP/M 3.0, and single-user 
TurboDOS. Excellent use is made of the 
full 128K of memory by providing disk 
cache buffering and a large user TPA 
space. By the addition of slave processor 
cards, a full multi-user computer system 
can be configured. High performance is 
achieved with 6MHz processors. 

Other uses for the Super Six would in¬ 
clude data acquisition and process con¬ 
trol systems. A companion hard disk con¬ 
troller is also available. 

Further information from Microtrix 
Pty Ltd, 24 Bridge Street, Eltham, Vic¬ 
toria. (03) 439 5155. 


Dot printer is fast 
and versatile 

Emona Computers has released a 
new dot matrix printer in its popular 
Emtek range. The new Emtek 
EX-120 printer is the successor to 
the EX-80 model, first released in 
June 1983. This new generation 
printer is much faster and has many 
enhanced features. 

The EX-120 is a bidirectional, dot 
matrix printer, with a nine-wire 
head, is Epson command compatible 
and has a standard centronics 
parallel interface. It accepts either 
friction feed or tractor feed paper 
and will produce an original and two 
copies if required. In addition, the 
Emtek now prints at 120 characters 
per second. 

One feature of the printer is the 
inclusion of three modes of printing. 
When speed is important the 
“Draft” mode is selected; when high 
quality is required the “Near Letter 
Quality” mode is selected; and for 
professional “typeset” appearance 
the “Proportional” mode is selected. 

Both pica and elite styles of print 
are offered and these can be varied 
with the double width, compressed, 
elongated, subscript and superscript 
options that are selectable. 

Further information from Emona 
Computers Pty Ltd, 661 George St, 
Sydney, NSW, 2000. Phone 
(02)212 4815. 


ACME HAVE MOVED 

As from 1 October 1984 
Acme Electronics 
is located at 

205 Middleborough Road, 

(Midway between Canterbury Rd. and Burwood Hwy.) 

Box Hill 3128, Victoria 
Phone: ( 03 ) 890 0900 
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M is for 

Monitors 



4 MITSUBISHI 
ELECTRIC 


All facets of industry and society are demanding higher 
resolution in monitors at ever lower prices. 

So we have responded with a two fold solution. For those 
who can’t compromise on performance we released our 
Delta Gun (ST tube) colour monitors giving superb 
resolution, without excessive cost. Where price is critical, 
we ofTer our Precision In-Line (PIL AT and MT tube) 
colour self-convergence models, approaching Delta Gun 
performance whilst shaving costs dramatically. All 
monitors are available with long persistence phosphors, 
super high contrast glass and anti-glare screen coatings. 
The choice is yours. Mitsubishi have consistently led the 
way in colour monitor development and are continuing to 
do so. And now that we have made it affordable, why not 
have the best? 

The same is true for our Monochrome Monitors. You can 
choose phosphors from the range of P4 (white), P31 
(green), P39 (long persistence green) and PUM (amber). 
You will enjoy the crisp, stable low distortion image of our 
new generation CRTs, with their compact chassis and 
sophisticated circuits. Both colour and monochrome 
models are available for end users and for building into 
OEM equipment. 

Want to feast your eyes 
on our big performers? 

Contact us now for 
comprehensive 
specifications 
and prices. 

Colour 
Monitors 



CRT typeidot pitch 


11"V to 25'V with 0.31mm pitch or finer 


1.0Vp-p(pos.) 

1.0 to 5.0V (neg.) 

1 OVp-p (pos.) or TTL (pos.) 


No. of characters 


15kHz to 45kHz 


Video bandwidth 


50Hz to 55MHz ±3dB 



- Super High Contrast glass - with or without cabinets 

- Long Persistence Phosphors _ with Composite, RGB TTL 

- Anti-reflection bonded screen panels and RGB Analogue Inputs 



ELECTRONICS PTY LTD. (Inc. m nsw) 49-53 Tope Street, 

339 Pacific Highway, South Melbourne, 3205. 
Crows Nest, NSW Australia, 2065. Telephone: (03) 699 8433 
Telephone: (02)9221722 



































BEACHCOMBER 


Metal Detector 


Here’s a chance to build a metal locator with 
discriminate control and automatic zeroing. It 
even has a cancelling facility. With a special 
moulded plastic case and preassembled search 
coil, the Beachcomber is a snack to build and it 
looks superb. It is sensitive and accurate — 
ideally suited to finding coins and medals. 


Now that the dust has settled from the 
last gold rush, we can all sit down and 
offer some rational thought about the 
business of striking it rich. Even the most 
optimistic treasure hunter would have to 
concede that most of us are never going 
to see a “Hand of Fate” on the end of our 
shovel. For those intent on an early 
retirement, money would be better spent 
on Lotto than a metal locator! 

Granted, gold is still lying around by 
the bucketful for those with dedication 
enough to retrieve it. Trouble is, most of 
it is in pieces that you could lose on a pin 
head. 

If you’re intent on using a metal 
locator, a far more rewarding ambition 
would be to find coins, rings, watches, 
medals and other relatively common 
items. Even this modest ambition is 
likely to be more rewarding in terms of 
satisfaction than financial gain — but 
any amateur prospector will tell you that 
they only do it for “fun” anyway! 

Of course the amount of fun derived 
from using a metal locator is rather 
minimal if the machine has inadequate 
performance. In this respect, we think 
that the Beachcomber should prove quite 
satisfying. It has a search coil that can 
locate small items quite accurately and 
there are front panel controls for most 
aspects of its operation. 

The Beachcomber has no less than six 
potentiometer controls and two switches. 
Initially, the novice operator may well be 
confused but operation is really quite 
simple once the technique is mastered. 
The versatility of the machine is 
improved through the inclusion of these 


- by COLIN DAWSON 

controls which compensates for the extra 
time spent in learning to use it. 

Let’s take a quick look at what all the 
controls are. The front panel is divided 
into three zones — Meter, Audio and 
Mode. Let’s start with the Mode section. 
This contains the Discriminate and 
Cancel pots. These control the degree of 
metal discrimination and ground cancel 
respectively. For readers unfamiliar with 
these expressions, they are explained 
later. 

Selection between Discriminate and 
Cancel modes is made by a thumb switch 
mounted in the handgrip. Operating this 
switch, which is a momentary contact 
type, also resets the meter needle to zero. 
This brings us to the Meter section of the 
front panel which includes the Gain 
Control and Zero Set. The Gain function 
simply determines the sensitivity of the 
meter (this also incorporates the power 
on/off switch). 

The Zero Set control is a means of 
controlling the point to which the meter 
needle actually resets when it is zeroed. 
In most cases, this will be adjusted so 
that the meter (a centre zero type) is 
centre scale. There are good reasons, 
however, why this will not always be 
ideal — but more about this later. 

The Audio section contains the 
Volume and Threshold controls. Volume 
is self explanatory; while the Threshold 
setting determines the amount of meter 
deflection that must occur before any 
sound is produced. The sound is related 
to mqter deflection in frequency — 
greater deflection leads to increased 
frequency. 


The only remaining control is th 
second switch. This switches th 
Beachcomber to either automatic q 
manual mode. In the manual mode th 
meter is zeroed through the operation <3 
the thumb switch as previousl 
described. In the automatic mode, th 
meter is continually zeroej 
automatically. The response of th 
function is damped so that the meter ca 
still register a find. It takes about on 
second for the meter to zero from fu 
scale. 

Modes of operation 

Operation of the circuit can not h 
explained quickly, but a brief overview 
of the main “blocks” would be advisabl 
at this stage. Referring to the circu 
diagram, circuitry immediately to the let 
of the transmit coil is the oscillatoi 
Through inductive coupling, this sigra 
also appears in the receive coil. An] 
metal brought into the magnetic field q 
the search head causes a change in bot) 
amplitude and phase of the receiva 
signal. 

The received signal can be processes 
in two ways, depending on whethe 
“Discriminate” or “Cancel” has bee 
selected. In any case, the signal 
rectified and subsequently fed to th 
meter driving section of the circu 
(IC6a). Other circuitry in this region c 
the diagram is related to meter zeroing 
both manual and automatic. 

Shown to the right of this block is th 
audio section of the circuit, centred 01 
IC7. 


OK, so that’s the circuit at a glance - 
now let’s get down to details. 
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respect to the transmitted signal. This 
phase effect is more pronounced for 
ferrous metals than non-ferrous. With 
respect to the amplitude, the ferrous 
materials will cause a small decrease 
whereas non-ferrous will cause an 
increase. In some cases, the amount of 
increase is quite substantial. 

To take advantage of these 
characteristics, the discriminte mode 
must be sensitive to both phase and 
amplitude changes. This means that the 
received signal can not simply be 
rectified and used to directly drive the 
meter. Instead, it is “chopped”, and only 
about half of the waveform is processed. 
To sense phase changes, the chopping 
must be performed by some control 
signal having the same frequency as the 
received signal but with independent 
phase relationship. This is achieved by a 
rather interesting means. 

Notice that the output of IC2a (pin 1) 
is connected to two other ICs. Consider 
firstly IC3, the quad bilateral switch. 
Each of the four “gates” in this package 
has a pair of in/out pins, as well as a 
control pin. When the control pin is 
taken high, a low resistance path is 
provided between the two in/out pins. 
Analog signals of either polarity can be 
passed between these pins. Actually, two 
such gates are used to control the output 
of IC2a — IC3a and IC3b. 

Only one of these gates will be on at 
any given time, depending on whether 
Discriminate or Cancel has been 


selected. IC3a is on for Discriminate and 
IC3b on for Cancel. Control of these two 
gates is achieved by a latch consisting of 
ICs 4c and 4d. Sla, which selects the 
mode, is a momentary-contact type — 
hence the necessity to use a latch. 

The control pins for ICs 3a and 3b 
(pins 6 and 12) are connected to the latch 
circuitry through diodes D2 and D3. The 
polarity of these diodes is such that the 
latch can disable either of the CMOS 
switches but can not actually turn them 
on. This function must be performed by 
other circuitry connected to the CMOS 
switch control pins. 

In the case of IC3a, the “on” state of 
the switch is controlled by IC1, the 4046 
phase locked loop. In fact, it is pin 4 — 
the VCO output of IC1 — which 
controls the “on” state of IC1. 

The VCO (voltage controlled 
oscillator) is connected so that it is 
operating at the same frequency as the 
transmit oscillator. It must, however, be 
made to operate at different and 
adjustable phase angles to the transmit 
oscillator. This is an essential 
requirement of the Discriminate 
function. 

Recall that IC1 has a connection to 
the transmit oscillator output (pin 14). In 
fact, this connection is made through an 
RC attenuator consisting of the lOOkfi 
resistor and 47pF capacitor. These 
components reduce the oscillator signal 
to a level the CMOS IC can safely 
handle. 


We estimate the cost of parts for 
this project to be approximately 

$239 

This includes sales tax. 


How it works 

The transmit oscillator is based on one 
BC338 NPN transistor (Ql) and one 
BC328 PNP transistor (Q2). Oscillating 
at a frequency of about 9kHz, it 
produces a very nearly sinusoidal signal 
of up to 25V peak to peak.' 

Notice that the biasing resistors for the 
two transistors are not identical — one 
has a 4.7kft resistor in place of an 8.2kfi. 
This enables the oscillator to operate 
down to lower voltages than would be 
possible with perfectly symmetrical 
biasing. The resulting asymmetry of the 
transmitted signal is only slight and of no 
consequence. 

Although the oscillator signal is also 
fed to the 4046 phase locked loop, we 
need not consider this aspect for the 
moment. Turn instead to the receive 
circuitry. To couple the receive coil 
signal most efficiently at the designed 
operating frequency, it is connected 
across a 0.22nF capacitor. This yields a 
nominal received signal of 70mV peak to 
peak at the coil. 

The .022#iF capacitor and lkfi resistor 
which couple the received signal to 
IC2a form a high pass filter. The 
nominal 3dB point is at about 8kHz. 

IC2a is a TL062 op amp, set up as a 
non-inverting amplifier having a gain of 
34. Actually, all of the op amps in this 
circuit are TL062s, the low power 
version of the TL072 dual op amp. It 
only uses about 200 /j.A per amplifier as 
compared to 1.4mA for the TL072s. 
With six op amps in the circuit, this 
certainly leads to worthwhile battery 
savings. 

When metal is introduced into the 
magnetic field of the search head, the 
phase of the received signal changes with 
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AMAZING COMPACT DISC 
DIGITAL AUDIO PLAYEI 

Tandy introduces the Ultimate in Stereo sound 
at a Breakthrough Price 




599 0 5 


■ Revolutionary Laser Pickup Reads the Music from 12cm Discs 
That Play Up to One Hour, Are Noise-Free and Never Wear Out 

■ Tri-Spot Pickup Servo System for Absolute Tracking Accuracy 


It’s the state-of- 
the-art in stereo 
technology, yet so 
incredibly easy to 
use! Place a disc 
in the drawer and 
push a button for 
automatic play. 


Realistic CD-I 000. Let Tandy introduce you to a remarkable new type of disc player 
with sound so astoundingly pure that you must hear it to believe it. Compact digital 
audio discs, also called CDs, play without “pops” or surface noise. There is no 
audible distortion. No rumble. No acoustic feedback. Dynamic range is nearly as 
wide as that of a live performance. And wow and flutter are virtually non-existent! 
The Realistic CD player reads the digital information on the discs with a beam of 
laser light and a sophisticated electronic eye. Because there’s no stylus, there’s 
no wear, so the life of a compact disc is practically forever. But that’s only the 
beginning. The player’s built-in computer gives you rapid access to any point on 
the disc and many easy-to-use programming options. Just place a CD in the drawer 
and press the open/close button for totally automatic play. Or use the soft-touch 
buttons to program up to 15 selections you want to hear, in any sequence you 
desire. Auto-search feature takes you to the beginning of the next selection or 
restarts the selection that’s playing. A fluorescent display shows you exactly 
where the laser beam is by indicating track number, index number, minutes and 
seconds left to play, and mode. Pushbuttons for fast-forward and fast-reverse, 
stop/clear and pause. Works with any stereo system that has aux or tape-in jacks. 
Come in and discoverthe ultimate in stereo! 42-5000 .599.95 


COMPACT DISC—THE FUTURE IS NO 

The compact disc is as close as you < 
get to the original performance. Musica 
formation is translated into a digital c< 
that lies beneath the disc’s transparen 
surface. The player reads the disc wit 
laser beam and translates the code bi 
into analog form for reproduction. Thei 
no loss of signal quality. Sound is cli 
and clear. It’s the audio miracle yoi 
been waiting for! 


SENSATIONAL SPECIFICATIONS 

Frequency Response: 5 to 20,000 Hz 
0.5 dB. Signal-to-Noise Ratio: 92 d 
Dynamic Range: 92 dB. Channel Seps 
ation: 90 dB. Harmonic Distortio 

0.004%. Wow and Flutter: Unmesi 
able (quartz crystal locked). Size: 8.3 
32 x 30cm. 


Musical Spectaculars on Realistic® Compact Digital Audio Discs — only $ 19 95 



Discover the pure audio pleasure 
of compact disk technology from 
the moment you take it home! 


A. Pure Classics. The brilliance and power of the 

world’s greatest masterpieces. Works by Ravel, 
Beethoven, Korsakoff, De Falla and Khatchaturian 
are fully revealed by the miracle of true digital recor¬ 
ding. It will leave you breathless. 51-5001 .19.95 

B. First-Class Jazz. The legendary greats display 

their amazing talents in this true digital showcase. 
Basie, Ella Fitzgerald, Clark Terry, Milt Jackson, 
Oscar Peterson, Freddie Hubbard, Dizzy Gillespie. 
51-5002 .19.95 

C. Big-Screen Sound. A soundtrack spectacular in 

your living room! Music from The Empire Strikes 
Back, Robin Hood, Brainstorm. North by Northwest, 
Star Wars, King’s Row, Return of the Jedi and more. 
51-5003 .19.95 
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Beachcomber 



4016 “chops” the signal. 
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Beachcomber 


The received input signal and VCO 
signals are “compared” in a phase 
comparator. This generates an “error” 
voltage which is fed back to the VCO 
input, altering its frequency to match the 
input signal. In fact, the error voltage is a 
series of pulses which vary in width 
according to the frequency difference. 
These pulses are filtered before being fed 
into the VCO input (pin 9), so that the 
error voltage is DC. 

Actually, two phase comparators are 
available in the 4046. The comparison 
occurs between the input signal and the 
VCO output. When phase comparator 2 
is used, the VCO operates at the same 
frequency and in phase to the input 
signal. Phase comparator 1, which is 
used in this circuit, only maintains the 
two signals at the same frequency and a 
constant phase relationship. This does 
not mean “in phase” (ie 0° phase angle) 
— just a constant phase angle. 

In fact, when the VCO is operating in 
the centre of its frequency range, the 
phase angle will be 90°. This relationship 
alters to 180° at the extremes of the 
frequency range. 

The range of frequencies over which 
the VCO can operate is not unlimited. In 
fact, external components are used to set 
a definite limit. A capacitor connected 
between pins 6 and 7 (,0012/JF in this 
case), in conjunction with a resistor from 
pin 14 to ground, sets the upper 
frequency limit. In our circuit, this 
resistor is actually a 27kQ resistor in 
series with a lOOkQ pot. Another resistor 
can be connected between pin 12 and 
ground to set the lower VCO limit, 
although this option is not used in our 
circuit. 

With the component values shown, 
the upper limit for the VCO is set at less 
than 10kHz with the Discriminate pot 
set to maximum resistance. This limit 
increases to about 45kHz with the pot 
set to its minimum resistance. 

Now it becomes apparent that altering 
the setting of the Discriminate control 
results in the VCO output shifting in 
phase with respect to the transmit 
oscillator. Since the VCO output also 
gates the received signal by means of 
IC3a, we now have a means of sampling 
a specific portion of the return signal 
waveform. This is the basis of the 
Discriminate mode of operation. 

Now consider the Cancel circuitry. 
This is, fortunately, rather less 
complicated. The received signal is still 
chopped by a CMOS switch (IC3b), but 
there is no phase detection. The Cancel 
mode is only sensitive to amplitude 


changes. 

The control signal is now derived from 
the received signal rather than the 
transmitted signal. IC2b applies a gain of 
370 to the output of IC2a. This high gain 
ensures that IC2b’s output (pin 7) is a 
square wave, irrespective of the sine 
wave amplitude appearing at IC2a’s 
output (pin 1). 

Feeding the output of IC2b into the 
filter consisting of the 1.5kQ resistor and 
,0022/iF capacitor produces a slight 
delay in triggering of IC4a. 

The square wave output of IC4a feeds 
through D1 into a small value capacitor 
(.0018/xF). The polarity of D1 is such 
that only the negative pulses are fed to 
the capacitor to discharge it. On positive 
pulses D1 is reverse-biased and the 
capacitor charges via the lkQ resistor 
and 25kQ Cancel pot connecting it to the 
positive supply rail. The rate of charging 
depends on the setting of the pot. 

The waveform appearing at the 


capacitor is used to trigger IC4b. Thi 
means the output of IC4b is a series o 
positive pulses with duration determine! 
by the Cancel control. 

The output of IC4b is connecte< 
through a 47kQ resistor to th* contra 
(pin 12) of IC3b. It is therefore the gatinj 
signal for this CMOS switch. Bear ii 
mind that this gating signal is onl; 
effective when Cancel has been selecte< 
and D3 is reverse biased. Otherwise, Di 
will clamp pin 12, IC3b high - 
irrespective of the condition of IC4b’ 
output. 

The extent to which the Cancel modi 
can operate in the Beachcomber i 
limited by the search coil. This coil i 
unshielded and therefore subject t 
ground capacitance effects. In somi 
situations this tends to swamp th< 
inductive response of the coil and th 
Cancel circuitry cannot compensat 
sufficiently. 

To review quickly, we have th 


Photographs showing waveform at test point. CRO setting is 50jts and 0.5V/division. 


DISCRIMINATE MODE 


A, A A / 


Control at minimum setting. 

Ill 

1 l 


Control at maximum with non-ferrous 
metal near search head. 



Control at maximum setting. 


A [\ A A A 


Control at maximum with ferrous metal 
near search head. 


CANCEL MODE 
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situation where the signal available to 
the meter driving circuit can be derived 
from either a phase and amplitude 
sensitive detector (IC3a) in the case of 
Discriminate, or an amplitude-only 
detector (IC3b) in tfie case where Cancel 
is selected. 

The chopped signal, as derived from 
IC3, is immediately amplified by IC5a. 
This is a simple inverting amplifier 
having a gain of about 2.5. Its output 
(pin 7) is fed into a capacitor via D4. The 
capacitor used here (,033/iF) has a 47kfi 
bleed resistor across it which sets the 
“normal” level across it to a convenient 
voltage. 

The voltage appearing across the 
.033/iF capacitor ultimately determines 
the amount of meter deflection, although 
it must first be amplified. This is the 
purpose of IC6a. This provides a gain of 
up to 41, depending on the setting of the 
lMfi gain potentiometer. 

Notice that the non-inverting input 
(pin 5) of IC6a is not connected to the 
OV rail as we might normally expect. 
Instead, the voltage reference for this pin 
is derived through the meter zero 
circuitry. This senses the amount of 
offset appearing at the output of IC6a 
(and therefore at the meter) by means of 
IC5b. 

To activate the meter zero circuitry, 
SI must be operated. As we have already 
seen, Sla will select the mode of 
operation but, simultaneously, Sib will 
be causing the zero circuit to operate. 
Assuming that S2 is in the manual 
position, Sib would then connect the 
output of IC5b to the non-inverting 
input (pin 3) of IC6b, thus charging the 
0.1 /iF capacitor. An amount of offset is 
now produced at the output of IC6b 
which is in proportion to the amount of 
offset in the meter. 

Notice also that the output of IC6b is 
connected back to the input of IC6a. 
Since IC6a originally produced the meter 
offset, a correction voltage is now 
applied to its non-inverting input which 
exactly compensates for that offset. The 
meter will then be zeroed. 

Because IC6b has the 0.1 pF capacitor 
connected to its non-inverting input, it 
functions as a sample and hold. Even 
after SI is released, the correction 
voltage is “held” in the 0.1 #tF capacitor. 
Of course, this correction voltage is only 
applicable at the time of Si’s operation. 
Any offset produced after this time will 
result in meter deflection — until such 
time as SI is operated again and the 
circuit zeroed. 

In this way, any meter deflections 
resulting from changes in the controls 
(such as a mode change) or environ¬ 
mental conditions can immediately be 
nulled. Once zeroed, the meter will 


deflect in the normal way should a “find” 
be made. 

So far, we have assumed that S2 is in 
the manual zero position. Should it be 
selected to the automatic position, two 
changes occur. Firstly, the path from 
IC5b to IC6b via SI is broken. This 
prevents SI from activating the zero 
mechanism. Secondly, an alternate path 
from IC5b to IC6b is provided. This path 
is via the 47kfi resistor and IOOjiF 
capacitor. These components now 
provide a permanent path for the zero 
signal so that it is effective continuously. 

A delay is thus provided by the 47kO 
resistor and the 100/zF capacitor so that 
any “find” will not be instantly nulled. 
The meter will deflect for about one 
second before zeroing is effective. Note 
that if the circuit is held over a metal 
object for more than one second in this 
mode, the meter will still zero. 

The unfortunate consequence of this 
characteristic is that if the metal is now 
removed, a secondary meter deflection 
will result. This deflection is in the 
opposite direction to the initial deflection 
— in other words, a metal which was 
initially rejected will now produce a brief 
accept signal. The simple way to avoid 
this problem is to make sure that the 
circuit does not have time to zero over 
any piece of metal. 

The 2511 Meter Zero pot sets the point 
to which the meter will return when it is 
zeroed. By altering the reference voltage 
appearing at the non-inverting input (pin 
3) of IC5b, it alters the circuit’s response 
to any given offset. This must be 
adjusted while SI is operated, otherwise 
the altered zero point will not become 
apparent until the next time SI is 
operated. Normally, the zero point will 
be set for zero meter deflection (centre 
scale), but this is by no means essential. 
The meter could be zeroed to a position 
left of centre or even full scale left. This 
would provide greater resolution for 
metals in the accept region. 

Additionally, the audio section, which 
produced a frequency in proportion to 
the meter deflection, could be made to 
operate with improved resolution by this 
means. 

A CMOS switch (IC3c) is included in 
the circuit between the output (pin 7) of 
IC6a and the meter. During normal 
operation, the 47kI2 resistor connected to 
the control of this switch (pin 5) ensures 
that it is on, ie low resistance from pin 4 
to 3. This permits normal meter 
operation. If, however, the battery test 
switch (S3) is operated, pin 5 of IC3c will 
be pulled low, switching it off. 

Simultaneously, S3 will provide a 
connection for the meter to the negative 
supply rail through the 68kfi resistor. 
The meter is now measuring the negative 
supply rail. No facility to test the positive 



ELECTROMARK 
Rty. Ltd. 


COMPUTER POWER 
SUPPLY PROBLEMS 

The problem of providing a stable 
and interference free power supply 
for computers and micros has 
become a feature of today's 
electronic era. The most common 
approach to the problem to date 
has been to use a ferroresonant 
transformer for voltage stabilisation 
with some additional filtering. This 
method has some severe 
disadvantages, the most common 
being high cost, heavy weight, low 
efficiency, heat and noise 
generation and severe waveform 
distortion. 

Waveform distortion can cause 
excessive voltages to be 
generated within the attached 
equipment resulting in higher 
component stress. These extra 
voltages and associated heat 
generation have the effect of 
reducing mean time between 
failures. 

Electromark has taken an entirely 
different approach to the problem. 
We believe that a computer 
working on the limits of allowable 
voltage variation is more 
susceptible to a crash when a line 
spike occurs than one which is 
operating at the correct voltage. 
Our first line of defence is therefore 
to use an automatic variable auto¬ 
transformer to hold voltage at the 
correct level. We then install 
appropiate line filters within the 
voltage regulator to supply backup 
protection against the occasional 
spike. 

Advantages to this solution to the 
problem of line stability are 

• Low cost - less than half the 
cost of the ferroresonant. 

• High efficiency - better than 
90%. 

• Zero waveform distortion. 

• No heat or noise. 

• Compact - Portable - Neat 
appearance. 

• Light weight. 

Matsunaga automatic voltage 
regulators from Electromark will 
supply a stable 240V output with 
mains supply variations from 180 to 
260 volts. Filters are fitted 
according to anticipated need. 

For further information, specifications, and 
prices contact: 

Electromark Pty Ltd, 

43 Anderson Road, 
MORTDALE NSW 2223 
Telephone: (02) 570 7287 
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Beachcomber controls (top). P 1 
switch in the handle. 


Beachcomber front panel with the handli 
removed for clarity (above). 


supply rail has been provided, but the 
current drain on the two rails is equal. 
This means that both battery packs 
will drain at the same rate — only one of 
them need be tested. 

In our Beachcomber, the meter has 
full scale readings of ± 30. New batteries 
produced a deflection of around 27. 
When the reading fell to below 20, the 
batteries were due for replacement. 
Other meters may have different scales 
which will necessitate calibration with 
known reference voltages. The batteries 
can be regarded as flat when the supply 
has fallen to +4V, measured after the 
15012 resistors. 

Only the audio section of the circuit 
remains to be described. This is 
reasonably straightforward. It is based 
on an LM566 VCO (IC7). Only two 
external components are needed to set 
the normal operating frequency of this 
device, a capqcitor and a resistor. We 
have chosen ,001/tF for the capacitor 
(connected to pin 7) and 8.2kQ for the 
resistor (connected to pin 6). A control 
voltage applied to pin 5 shifts the normal 
frequency over a large range. 

In this circuit, the control voltage is 
taken from the output of IC6a and 
therefore varies in proportion to the 
meter offset. The 25kO Threshold 
control is used to calibrate the audio 
section so that no noise occurs until 
metal is detected, Initally, only a low 
“ticking” will occur. With increasing 
meter deflection, this will rise to a low 
growl and finally a humming sound. The 
audio detection circuitry is most sensitive 
when in the “ticking” range. 

As the LM566 cannot drive the 
speaker directly, a buffer section has 
been included. This consists of Q3 
(BC338 NPN) and Q4 (BC328 PNP). 
Drive for these transistors, taken from 
the square wave output of IC7 (pin 3), 
passes through the 25kO Volume pot. 

Space is provided in the Beachcomber 
case for a headphone socket. This must 
be wired so that the stereo headphone 
speakers are in series. 

The positive and negative supply rails 
are connected to their respective battery 
terminals through 15012 resistors. The 
purpose of these resistors is mainly to 
reduce the supply to the CMOS ICs. 
With new batteries, the total supply 
voltage would be about 19V but, in most 
cases, the CMOS ICs are designed to 
operate with a maximum supply of 15V. 
With the 15011 resistors in circuit, the 
supply is reduced to around ± 6.2V for a 
total of 12.4V — well within the CMOS 
range. 

The 1500 resistors also reduce the 


current drain — particularly in the early 
part of the battery cycle where it might 
otherwise be excessive. Note that the 
resistors should not be omitted or 
substituteu — the Discriminate control 
would not have the correct range of 
adjustment. 

The audio section of the circuit is 
operated directly from the batteries. This 
section, which is quite rugged enough to 
withstand the higher voltage, has a 
fairly heavy current drain once the audio 
threshold has been exceeded. This would 
lead to severe fluctuations in the circuit 
voltage if we attempted to operate the 
audio section through the resistors. 

Construction 

The special moulded plastic case, 
centre zero meter and search head 
assembly used in the Beachcomber are 
available from all Jaycar stores. 

By using these ready-made parts, you 
will be able to get a/really attractive 
project without investing too much 
effort. Begin construction by cutting the 
pot shafts down to size. The pots will all 
be mounted on the PCB later — it is very 
much more awkward to cut the shafts 
then. For the particular knobs we used, 
10mm shafts were needed. 

A few other tasks should be completed 













Commodore Makes 
Software For Every 
Member Of The Family. 



Almost. 

Commodore make software for people. All kinds of people. Software for fathers, 
mothers, brothers, sisters, uncles, aunts, nieces, nephews, grandparents and 
even brothers-in-law who fix cars. Everybody. Software for fun, profit, homework, 
housework and officework. We do not however, make software for dogs. Yes, we 
are working on it, but as research in this area is fairly limited, we're calling for all 
the help we can get. If you have any suggestions please contact your nearest 
Commodore dealer. 
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Inside view of the Beachcomber (above) 
and the component overlay (below). 



PARTS LIST 

1 moulded plastic case (see text) 

1 meter to suit case 
(50^A-0-50/iA) 

1 search head assembly 
1 PCB, 143X101 mm, code 
84md12 

1 DPDT momentary contact switch 
1 DPDT slider switch (Jaycar cat. 
0821 or equiv.) 

1 SPST momentary contact switch 
1 6.5mm stereo phono socket 

1 50mm 80 speaker 

6 knobs to suit potentiometers 

2 6 X AA cell battery holders 
2 screws (to suit slider switch) 

25 PCB pins 
Semiconductors 

2 BC338 NPN transistors 

2 BC328 PNP transistors 

1 4046 CMOS phase locked loop 
1 4016 CMOS quad bilateral 
switch 

1 4011 CMOS quad NAND gate 

3 TL062 dual op amps 

1 566 function generator 

4 1N4148 diodes 

Capacitors 

3 100/iF/16V electrolytics 
1 22/iF/16V electrolytic 

1 22/xF/l6V bipolar electrolytic 
3 1 ftF/16V electrolytics 

2 0.47/xF metallised polyester 
(greencap) 

1 0.22/iF greencap 
*2 0.1/xF greencap 
1 .033/iF greencap 
1 ,022fiF greencap 
1 .0022/xF greencap 
1 .0018/tF greencap 

1 .0012/iF greencap 

2 .001/xF greencap 
1 47pF ceramic 

1 18pF ceramic 
Resistors (V* IV, 5%) 

1 X IMG, 1 X 390k0, 1 X 
220kG, 2 X lOOkO, 2 X 68kG, 6 
X 47kO, 1 X 33k0, 2 X 27kfi, 1 
X 22kfi, 1 X 15kG, 6 X lOkfi, 2 
X 8.2kG, 1 X 4.7kG, 1 X 2.7kG, 

1 X 1.5kG, 5 X IkG, 1 X 220G, 2 
X 1500, 2 X 330. 

Potentiometers 

1 X 1M0 log switchpot, 1 X 
lOOkO linear, 1 X 25k0 log, 3 X 
25k0 linear. 

Miscellaneous 

Hook-up wire, 5-core cable (see 
text), machine screws, solder. 


before assembling the PCB. Drill a series 
of holes in the front of the case to form a 
speaker grill, then glue the loudspeaker 
in place. Also check that S2 (the 
Auto/Man. switch) aligns properly with 
its mounting holes. We; found that the 
mounting holes — just to the left of the 
handle — needed to be enlarged just a 





































Operating instructions 



nside the search head. The transmit and 
eceive coils overlap by about 25mm. 


ouch. Now mount the Scotchcal front 
lanel and label adjacent to S2. Finally, 
Irill a hole in the end of the handgrip to 
nount SI. 

Now you’re ready to start work on the 
>CB. It measures 143 x101mm and is 
xxied 84mdl2. PCB pins will have to be 
tsed for this project — it is not practical 
o make connections any other way. The 
jins should be inserted before any other 
jomponents — there are 25 in all. 

Next should come the links. There are 
iix mounted on the PCB — leave the 
our insulated links running between 
5 CB pins until the wiring-up stage. 

Now mount the rest of the 
:omponents. Although the pots should 
je left until last, each one will connect to 
he board by means of three short pieces 
jf tinned copper wire. These should be 
soldered in place now. 

Two sets of pot nuts are required for 
his project. One set fixes the pots to the 
3 CB and the other clamps the pots to the 
;ase. Having taken care of this last 
ispect, turn now to the wiring. 

SI is mounted in the handle and a 
total of 5 connections must be made to it. 
We used a 55cm length of 4-core shielded 
able, but ordinary hook-up wire is 
jrobably quite adequate. In any case, 
eave some extra length to permit the 
rand grip and SI to be removed if 
lecessary. 

It is essential that the two coils in the 
search head are connected with the 
;orrect polarity. Transposing the 
xmnections for one coil will mean that 
:he received signal is out of phase with 
the oscillator. This, of course, would play 
lavoc with the phase sensing circuitry. 
One of the insulated wires connecting to 
;ach coil has a black stripe on it. Connect 
this to V - for the transmit coil and 0V 
for the receive coil. 

The only components mounted in the 
lottom half of the case are the batteries. 
Make sure that the wires connecting to 
them have plenty of spare length to 


1. Auto/Man to Man. 

2. Volume to max. 

3. Threshold to min. 

4. Discriminate to max. 

5. Cancel to min. 

6. Switch on, leave Gain at min. 

7. Press the thumb switch to the 
right and hold. 

8. Adjust Zero Set to centre the 
meter needle. 

9. Adjust Threshold so that the 
sound is just stopped. 

10. Release the thumb switch. 

11. Put a $1 coin or other test item 
on the ground. 

12. Move the search head from 
side to side as you slowly approach 
the coin. 

13. Replace the coin with steel 
washer, nut or similar item. 

14. Reduce the Discriminate 
control in steps and repeat (12). 

15. Press the thumb switch to the 
left. 

16. Replace coin and repeat (12) 
whilst making adjustments in steps 
to the Cancel control. 

17. Replace the coin with the 
washer. 

18. Repeat 16. 

19. If the meter drifts from zero 
during any of the steps (when no 
metal is present), reset it by 
operating the thumb switch (right if 
in Discriminate mode, left for 
Cancel). 

This should give you some idea 
of the responses you can expect 
from the Beachcomber. Generally, 
it is preferable to use the 
Discriminate mode rather than 
Cancel as a slightly greater 
sensitivity is provided. Always use 
the lowest practical gain setting. 
Higher settings will increase the 
chances of an erroneous 
detection. One other point — 
remember to switch the 
Beachcomber off while digging to 
conserve the batteries. 


facilitate disassembly of the case. The 
battery pack holders already fitted to the 
case were intended for larger battery 
packs. A piece of styrofoam under each 
one will help to hold the smaller 9V 
packs in tightly. 

Before switching on, set the 
Discriminate and Cancel controls to the 
full anti clockwise position, volume to 
minimum. Threshold to minimum, Zero 
Set to about half range and S2 to Man. 
Now switch on and set the gain to about 
half range. Switch SI to the left — the 
meter should deflect. Adjust the Zero Set 
and ensure that the meter responds. If 
not, there is a fault. 

Now release SI and make an 
adjustment to the Cancel control. The 



meter indication should change as the 
control reaches the extreme of 
adjustment. If not, try adjusting the 
Discriminate control. If the meter 
responds to this, SI is installed “back-to- 
front”. Either rotate it in the handle or 
transpose its V+ and V- connections. 

Assuming that normal responses have 
so far been obtained from the machine, 
operate SI to the right and repeat the 
zeroing test. Release the switch and 
adjust the Discriminate control — again, 
check for some meter deflection. 

So far so good? Then turn the volume 
up to maximum and increase the 
Threshold through its full range. The 
sound should range from the 
aforementioned ticking to a squeal. At 
this stage you might also want to try the 
Beachcomber out with a pair of 
headphones (the internal speaker should 
be silenced when you insert the 
headphone jack). You will need to turn 
the volume down when using the, 
headphones. 

Now for the clincher. Set the 
Discriminate control to maximum and 
zero the meter (SI to the right). Put a 
coin on the ground where you can be 
certain that there are no buried metal 
objects. If you can’t guarantee this last 
requirement then put the coin on a large 
cardboard box instead of the ground. 
Move the search head back and forward 
over the coin, steadily decreasing the 
height until meter deflection occurs. 

Depending on the gain setting, this 
should happen somewhere between 
about 2cm and 15cm. Try decreasing the 
amount of Discrimination. The coin 
should always register, although the 
sensitivity may decrease with lower 
discriminate settings. 

Replace the coin with a similarly-sized 
ferrous object. This should register as an 
accept with the Discriminate control at 
minimum and a reject with the control at 
maximum. Somewhere between these 
extremes, the ferrous object should be 
completely ignored. 

You could now try the automatic 
zeroing — select S2 to the Auto position. 
Repeat the Discriminate test with the 
coin, but keep the search head moving 
over it. A brief meter deflection should 
occur at each pulse. Now try with the 
ferrous object. The negative meter 
deflection will still occur — but so too 
will a brief “shadow” pulse in the positive 
direction. This is unavoidable, but by 
moving the search head fairly briskly, the 
effect will be minimised. 

Be sure to develop a reasonable level 
of familiarity with the machine before 
taking it out in the field. Practice with 
coins, rings, aluminium ring-pulls and 
other items which you are likely to 
encounter. Bury some of them at depths 
up to 5cm. 
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There are some important limitations 
which you should be aware of. Because 
of the search coil configuration, the 
Beachcomber is more suitable for 
hunting small items such as coins. These 
can usually be detected with a fair degree 
of accuracy because the true “search” 
area of the head is a narrow strip (no 
more than 2.5cm) running most of the 
length of the head on its for-aft axis. 
Outside of this region, readings are not 
valid. 

In fact, to either side of the “hot spot”, 
negative detection areas exist. These will 
cause a smaller deflection of the meter in 
the opposite direction. 

Hence for a typical find, the meter will 
respond with a small negative deflection, 
followed by a large positive deflection, 
before swinging negative again. 

The Beachcomber is not capable of 
discriminating against large ferrous 
objects. Large, in this case, refers to any 
object which is significantly larger than 
the “hot spot” of the coil. In practice, this 
is not a serious limitation. Clearly, any 
object which causes massive deflections 
of the meter should be regarded with 
suspicion, particularly if it is buried 
deeper than a few centimetres. 

With respect to mineralised ground, 


the Locator will generally operate with 
reduced sensitivity. The worst case is wet 
sand at the beach. Only very shallow 
items can be expected to register. Note 
that where the soil is uniformly 
mineralised — as distinct from 
fluctuating — the Discriminate mode 
will probably yield slightly improved 
sensitivity. The Cancel mode is mainly of 
use where the soil tends to vary with 
each step. 

Troubleshooting 

If your Beachcomber refuses to co¬ 
operate, and there is no fault in the 
wiring or soldering, here are some 
troubleshooting procedures which may 
help. Firstly, if you have an oscilloscope 
the accompanying waveform 
photographs can be referred to. These 
show the correct waveforms at the test 
point — the outputs of IC3a and IC3b. 

If you do not find very similar 
waveforms, this is cause for concern. A 
sine wave or a square wave is most 
definitely wrong. The distinctive 
chopped signal should be evident. If only 
the sine wave appears, there is no gating 
signal. Determine whether this is so for 
both Discriminate and Cancel modes. If 
a square wave appears at the test point, 
then no received signal is reaching IC3. 
This could point to a fault in either the 
receive circuitry of the oscillator. 


Assuming that the correct wavefon 
appears at the test point, any probler 
would most likely be in the meter zer 
circuitry. This can most easily b 
checked with the receive co 
disconnected. Operate SI and alter tl 
setting of the Zero Set control. 

If there is no response when SI 
operated, check that some voltage 
actually being applied to pin 3 of IC6b. 
not, trace back through the wiring t 
IC5b (pin 1 initially, then pin 2). If S 
causes meter deflection but the Zero S< 
doesn’t change it, check the voltage i 
pin 3, IC5b. This should alter in responi 
to the Zero Set. 

If you have only a multimete 
disconnect the transmit coil. The voltaj 
at pin 1 of IC2a should now be very nei 
to OV. The voltage at the test poii 
should also be OV in the Discrimina 
mode, irrespective of the setting of tl 
Discriminate pot. In the Cancel mod 
check that the voltage at pin 7, IC2b 
also OV. If pin 10 is low then r 
conclusive measurement can be made < 
the test point. 

Where there appears to be a proble: 
in selecting or changing the mod 
measure the voltage at pin 4, IC4c. Th 
should be high when Cancel is selecte 
— it should stay high, even after SI 
released. Pin 4 should stay low whe 
Discriminate is selected. 





























MONITOR MADNESS 
ONE MONTH ONLY... 
RITRON 1 


S6°'' 


Our most popular model in a 
steel cabinet to minimise R.F.I. 
interference. Prices include tax. 
Make sure you get in early. 

Cat XI4500 (Green) 10+ 

$149 $145 $139 

Cat XI4500 (Amber) 

$159 $155 $149 

RITRON II 



Cat XI4506 Green 10+ 
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Rod Irving Electronics 

425 HIGH STREET. 
NORTHCOTE VICTORIA. 
Ph:(03)489 8866 489 8131 
48-50 A’BECKETT STREET. 
MELBOURNE VICTORIA. 
PH:(03)347 9251 
Mail Order and 
correspondance: 

P.O. Box 235 
NORTHCOTE 3070 

YOU WONT GET 
BORED OVER 
THE HOLIDAYS 
WITH THESE 
GREAT 
SPECIALS!! 
GREAT IN 
STORE' BAR¬ 
GAINS TOO! 

Call in at either 2 
of our convenien¬ 
tly located stores: 
48-50 A’Beckett 
St.. Melbourne 
425 High St.. 
Northcote. 

Or take advan¬ 
tage of our Mail 
Order Depart¬ 
ment. 



$25-$49.99 .$3. 

S50-S99.99 .$3. 

$100*199 .$5. 
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REVIEWS OF RECENT 


RECORDS AN 


CLASSICAL • POPULAR • SPEC 


MAHLER 


Symphony No. 1 including the Blumine 
movement. Boston Symphony Orchestra 
conducted by Seiji Ozawa. DGG 
Signature Series Analog Disc 410 845-1. 


Returning to this symphony after a 
long absence one senses the 
commonplace quality of much of the 
thematic material. But there is much 
ingenuity in the working out and spacing 
of this same material. There is also the 
merit of using an orchestra of such great 
dimensions to produce the most delicate 
sounds. 

It is perhaps news to many musicians 
that Mahler originally wrote this 
symphony in five movements and it was 
only as an afterthought that he cut out 
what was known as the “Blumine” 
movement. It is included in this 
recording, a sentimental section 
featuring a trumpet solo. It runs nearly 
six minutes. Its omission gives the 
symphony no extra dimensional balance; 
it simply reduces it to a more formal 
outline. 

What struck this listener after a return 
from an absence of many years is the 
amount of time wasted in the 
introduction to the first movement with 
its too-faintly heard trumpet fanfare, 
which however improves later when the 
sound grows louder. Like a chef 
composing a dish Mahler adds ingredient 
to ingredient as he goes along. 

This he stirs at times and lets simmer, 
and at others brings it to the boil of an 
hysterical sounding climax using the true 
first subject in the process. Somehow it 
never seems overpoweringly imperative. 
The trumpet solo at the beginning of the 
second (Blumine) movement might well 
be cynically reminiscent of busking. 

Follows the rustic sounding landler 
with its many bludgeoning climaxes. It 
has a very sweet trio section. The 
Funeral March of the third movement in 
the more popular revised score is based 
on a cynical treatment of the French 
ditty Frere Jacques. It is all very 
interesting, at times beguiling, and seems 
to flow more easily than the other more 
sharply chiselled sections where many of 
the seams show. 

Not unexpectedly the quiet ending to 
this movement gives way after a pause to 
an almighty crash in the first bar of the 


finale — with much braying in the brass. 
The second subject, however, has its 
own loveliness. Ozawa takes everything 
according to Mahlerian tradition and the 
only fault to be found in his standard 
reading is that one feels his urging of the 
orchestra in the accelerandos. The 
analog sound is used efficiently. (J.R.) 



Carmina Burana (Cantiones profanae). 
Radio-Symphony-Orchestra and Choir of 
Berlin with Sylvia Greenberg (soprano), 
James Bowman (counter tenor), and 
Stephen Roberts (baritone). Conducted 
by Riccardo Chailly. Decca Digital Disc 
411 702. 


Carmina Burano is a work you hate to 
love. Examined closely after its first 
tremendous impact it reveals material 
that is by any standard inconsequential. 
Yet the work has knocked you for a loop. 
Why? 

Its appeal is elemental. It relies mostly 
for its effect on the most primitive form 
of music, rhythm, which the Berlin 
Orchestra exploits with splendid vigour. 
It is so forceful that you find yourself 
wanting to foot-tap at its sheer pulsing 
energy. 

This reception is not a matter of on 
and off; it persists throughout the whole 
work. One remains fascinated by the 
plainsong-like chanting of the chorus and 
the depth of appeal of the vocal soloists. 
Its many swift changes of tempo and the 
raffishness of the words all help to leave 
one helplessly receptive. And its 
performance on this disc has much to 
recommend it. 


The attack is immediate, simultaneoi 
and aggressive. When not impressing b 
its forthright pugnacity it demands th 
highest respect of its audience for sue 
feats as staccato clipping of phrases, dea 
on-spot intonation and first class ton 
control. 

The vividness of the recorded soun 
would reveal the slightest hesitation c 
inaccuracy. None is to be heard. An 
despite the surface simplicity there is 
cunningly conceived attack on ears an 
nerves. The complex accenting is alway 
well attended to. 

The counter tenor has a useful voic 
intelligently used. I had to admire 
though it is a production I dislike 
Stephen Robert is a good baritone wit 
excellent diction. Sylvia Greenberg 
girlish soprano can sometimes be ver 
moving, and is always bracing to liste 
to. 

Balance between voices and orchestr 
is never less than perfect and the work 
unique cantata form is resolutel 
preserved throughout. Conducto 
Riccardo Chailly handles all his force 
masterfully and the disc is thoroughl 
recommended. (J.R.) 



JANACEK 


Glagolitic Mass. Teresa Kubia 
(soprano), Anne Collins (contralto 
Robert Tear (tenor), Wolfgang Schoi 
(bass), John Birch (organ), Brightc 
Festival Chorus, Royal Philharmon 
Orchestra conducted by Rudolf Kemp 
Decca Jubilee Series Analog Disc 41 
7261. 


First let us get the question of tl 
word Glagolitic out of the wa; 


ELECTRONICS Australia, December, 1984 




















According to the sleeve notes, which I 
juote because I have no knowledge of 
iuch matters myself, “Glagolitic refers to 
he ancient script — an early form of 
Cyrillic — in which the Slavonic text had 
iriginally been written. The text that 
(anacek used, however, was more recent, 
lanctioned for occasional use by the 
Catholic Church (rather than the 
Orthodox) and printed in 1921 in a 
2zech Catholic musical periodical. 

“Janacek subjected it to anachronistic 
Dzech first syllable stress and made small 
:extual alterations during composition, 
;uch as the repetition of Veruju (I 
relieve) which recurs hauntingly through 
the Credo. Glagolitic is also cognate with 
the Czech word Hiahol — a joyful sound 
as of bell or voices)”. 

The music is vintage Janacek, 
ijaculatory, short phrases barked out, 
sometimes lyrically and repetitiously 
delivered, the whole knitted into a 
Deautiful and usually eloquent pattern. 
The score opens with trumpet passages 
that might have been taken from the 
Sinfonietta. It is an arpeggiato phrase 
presented with characteristic scoring and 
later transferred lyrically to the vocal line 
in a sweet version. 

The soprano part, taken through a 
very extensive range, has a wide Eastern 
European wobble, pulsing enough for 
Fred Astaire to have put a tap dance 
routine to. Despite this occasionally 
unpleasant event, the sound is on the 
whole excellent, flowering into a 
monothematic all embracing theme. 

A fair sounding tenor fights a very 
high tessitura bravely. There is much 
lighthearted joy in Faith in the following 
Credo. It all sounds very comfortable in 
Czech despite unfamiliarity with the 
language necessitating a bar-to-bar 
following in the libretto provided with 
the record. Throughout the Mass, 
Janacek uses his style, without precedent 
or disciple, way out of the usual 
traditions of Western music, a rogue 
composer challenging all comers — 
successfully. Little is heard among the 
other orchestral instruments until a short 
episode in this Credo. 

The Credo is the kernel of the Mass. 
Some bell-like scoring announces the 
introduction to the sweet Sanctus. In this 
the tenor has a forceful role which he 
releases into a wobble as wide as the 
soprano’s. 

Quiet serene music introduces the 


Agnus Dei. Here the solo male singer, 
listed as a bass, is much more like a 
baritone. The organ starts with a fast 
ostinato bass line and there follows an 
extension until an organ “play-out”. An 
orchestral interlude brings this delightful 
exercise to a graceful finish. (J.R.) 



JAZZ CLASSICS 


New Orleans; Jazz Classics in digital 
stereo, Volume 1. LP album, reprocessed 
from original 78s. ABC Records, 
L-38149. (Distributed by Festival). 


The story behind this particular group 
of records was featured on page 20 of the 
September issue: “The Big Bands Live 
Again”. In a nutshell, jazz enthusiast, 
broadcaster and recording engineer, 
Robert Parker, has meticulously 
reprocessed selected 78s from his huge 
collection, using modern equipment to 
re-balance and enliven the sound, and to 
virtualy eliminate the characteristic 
surface crackle. Transferred to a modern 
LP pressing, the sound is far better than 
would ever have been available to 
purchasers of the original recordings. 

As with the earlier Glen Miller album 
(RCA Victor VPL1-0428), the absence 
of 78 rpm surface crackle is almost 
uncanny, particularly as it has been 
achieved without sacrificing half of the 
music! On the contrary, the bass here is 
firm and the treble bright, with the 
sound image further enlivened by the 
judicious use of simulated stereo and 
reverberation. 

The oldest selection in the album is 
“The Original Dixieland Jazzband”, 
recorded in July, 1918. According to 
Robert Parker “There can be no doubt 
that (this band) started the craze for jazz, 
which changed the face of popular music 
forever...” 


Two other tracks come from the era of 
mechanical recording — 1923 in both 
cases — but the remaining 13 
(1926-1932) would have been electrically 
recorded. All relate to the jazz scene in 
New Orleans, its birthplace. 

With 16 tracks, it is not practical to list 
the bands and titles here but rest assured 
that, if you invest in a copy, you will get 
with it all the information you need: 
bands, titles, composers, time and place, 
personnel and comment. Robert Parker 
has done his homework well! 

Would I recommend the album? If 
you’re a jazz freak from way back, most 
decidedly. If you’re not — then best you 
make up your own mind! (W.N.W.) 



JOHN ROWLES 


In the Portrait of My Mind; John 
Rowles, with orchestra and chorus. 
Stereo LP, RCA Victor VLPI-6676. 


John Rowles may be known to you, 
either from other recordings or from a 
recent visit to Australia. RCA describe 
him as a young man with a rich and full 
voice, a resident of Hawaii and a regular 
performer on the Las Vegas type circuit. 

In the deeper register his voice 
reminded me somewhat of Kamahl but, 
in the sound and mannerisms further up 
the scale, there were touches of Elvis P. 

In strict middle-of-the-road manner, 
backed by orchestra and chorus, he 
presents a program of 10 romantic songs: 
In the Portrait of My Mind — If I Could 
Write You For My Song — Thank You 
With Love — In These Times of 
Indecision — Love Forever Today — 
Tomorrow Will Be Cancelled Without 
You — Sending You My Dreams — 
Please Wait For Me — There Must Be a 
Softer Word Than Goodbye. 

It’s a pleasant club style program, 
tuneful and well recorded. (W.N.W.) 
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IN SENTIMENTAL MOOD 


Irish baritone style, with crystal clear 
diction and generous string backing, 
punctuated every now and again by a 
burst of lively accordian. To some it will 
be “luvverly”, to others rather boring. 

For the sake of the first group, here’s a 
sampling of the titles: Forever and Ever 
— Maggie — I’ll Take You Home Again 
Kathleen — When I Grow Too Old to 
Dream — Mull of Kintyre — The 
Mountains of Mourne — Come Back 
Paddy Reilly. 

Whether you would want to play all 
16 tracks straight through may be open 
to question but, if you like the old 
sentimental songs, you’ll certainly get 
your money’s worth with a virtual hour- 
long program. (W.N.W.) 


Foster & Allen: I Will Love You All of 
My Life. Starcall/Powderworks stereo 
LP POW-6789. Distributed by RCA. 

The style of this album can scarcely be 
in doubt, with a rose and a Valentine 
emblem on the front, a long list of 
sentimental songs on the back, and a 
note to the effect that it was recorded in 
Dublin. 

What you get is a string of 16 
sentimental songs, sung in traditional 


AUSSIE C&W 

Buddy’s Country: Buddy Williams. 
Stereo 12in 45rpm. RCA Victor 
TEP-0424. 

Buddy Williams and his music have 
been around for the best part of 50 years, 
so he ought to know something about 
“Buddy’s Country”. 

On the opening track, “Dingo”, he 


PROBLEMS WITH 
YOUR POWER SUPPLY? 


A Line Tenner ensures 
constant voltage and inter¬ 
ference suppression for your 
computer... gives a nominal 
240V from fluctuating 
supplies as low as 190V.., 
eliminates spike voltages 
caused by lightning et< 




YOU NEED A 
LINE TAMER® 


There's a Line Tamer to suit your 
installation. Send for data. 

Ferguson Transformers Pty. Ltd. 
331 High Street, CHATSWOOD 2067 Tel: (02) 407 0261 
Telex: AA25728. Melbourne (03) 328 2843 

• Registered Trade Marie o! Ferguson Transformers Pty Ltd 
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laments our treatment of thi 
unfortunate animal, friend of the blacl 
man but a victim of the whites. 

He laments also the inequities he ha 
observed in this, “Our Milk and Hone; 
Land”: the “swaggies” and the undei 
privileged; the generations who hav 
suffered in futile wars and who coul< 
suffer again if some had their way. 

But he also remembers the good side 
the country “Where the White-Facet 
Cattle Roam” and “Over the Valley' 
where lies home and the one who wait: 
for him. 

Well recorded, it’s a sincerely presentee 
snippet of Australian country musi< 
from a popular old-timer. Playing time ii 
about 15 minutes. (W.N.W.) 



BILLYCONNOLLY f 


HOOTS MON! 


The Big Yin. More words and music 
from Billy Connolly, Volume Two. 
Powderworks LP, POW-3022. 
Distributed by RCA. 


I’ve always been fascinated by the 
Edinburgh accent but as to the more 
extreme Glasgow variety, I’m not so 
sure. In his first track, “Glasgow Accent”, 
Billy Connolly explains why he uses it in 
most of his appearances: “because I have 
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CO ANYWHERE 12-240V POWER 



These great Inverter kits enable you 
to power 240V appliances from a 
12V DC power source. Tremendous 
for camping, fishing etc. install Into 
your car, Boat or Caravan. 


A fully regulates ana overload protected design, 
featuring XTAL locked frequency use to power 
hl-fl, TV sets, even electric drills for short time 


MANY OF THESE KITS ARE NOW IN USE FOR 
EMERGENCY LIGHTING PURPOSES. 

ALTRONICS' kit features * Gold plated edge con 
nector and pcb huss * Low age rate xtal * Sockets 


K6750 . $199.50 
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HIGH QUALITY AT 
A SENSIBLE PRICE 



COMPUTER GRADE 
ELECTROLYTICS 


LB Series capacitors are particularly suitable 
as power source filters for computers, 
inverters, high current power supplies, high 
output power amplifiers and control equipment. 
Despite their small size, these capacitors have 
exceptionally large capacity and are capable 
of handling high ripple currents. Miniaturisation 
has been achieved by the use of new electrode 
foils developed from a technique of high 
magnification etching. 

Construction includes an aluminium can which 
is sealed with a long life, heat resistant resin 
and heavy duty screw terminals for handling 
the high currents involved. Mounting clamps 
are supplied as standard equipment. 


10,000/uFto100,000/uF 
16 Volt to 35 Volt DCW 


Available ex stock all States 


SOANAR ELECTRONICS PTY. LTD. 
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Help is at 
hand with a 
Sharp Pocket 
Computer. 


Small enough to fit in a shirt pocket Sharp Pocket 
Computers are real computers, with attachments such as printers 
and cassette tape drives for program and data storage. But no 
programming is required: pre-programmed software for these 
machines includes: 

• Electrical Engineering: transistor parameter conversions, 
complex functions, Fourier analysis, reactance chart 
star/delta transformation and others. 

• Mechanical Engineering: points of intersection of circles, 
circle tangent to two lines, involute, inverse involute 
and others. 

• Structural Engineering: girder load terms for reinforced 
concrete construction, stress calculation of three-hinged 
point gabled roof and others. 

• Civil Engineering: Coulomb's coefficient of earth pressure, 
stability of a slope |by method of slices) section, dead load 
and centroid of a polygon and others. 

For more involved calculations, you can go back to first 
principles with a mathematics pack covering matrix algebra, vector 
calculations, determination of roots and more. Plus statistics and 
other handy calculations like days between dates. 

Of course, these compact machines can also be used for 
other calculations, or even as a text editor or executive reminder for 
appointments. And because these are computers, not calculators, 
you can use the standard programming language BASIC to provide 
solutions to your most frequently encountered problems. 

Sharp Pocket Computers are small enough and light 
enough to take with your everywhere. They don't just fit inside your 
briefcase: they fit inside your pocket. 

To see the range of models available, phone Sharp today 
for your nearest dealer. 



SHARP 


Simply the best in pocket computers. 
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great difficulty in doing any other!” 

Fairly obviously, neither the accent 
lor the rather loud instrumental 
iccompaniment prevented his audience 
rom enjoying what followed, but a good 
leal of it left me guessing. From the 
;redit on the label “ATV Northern”, I 
would assume that all of the tracks on 
the disc were from TV studio 
jerformances before a live audience. I 
should mention, however, that they are 
variously dated from 1969-1974. 

Track titles are: Glasgow Accents — 
Mear You — Harry — Oh Dear — Why 
Don’t They Come Back to Dunoon — 
Cruisin’ — A Life in the Day Of ... 

On screen, Billy Connolly is usually 
good for a laugh but these soundtrack 
dips will work best for those who know 
lim well enough to supply their own 
visual images. (W.N.W.) 



TWO SYMPHONIES 


Beethoven: Symphony No 5 in C minor. 
Op 67; Symphony No 8 in F major. 
Op 93. Played by the Dresden 
Philharmonic Orchestra conducted by 
Herbert Kegel. Compact disc, Capriccio 
10003. [From P.C. Stereo Pty Ltd, PO 
Box 272, Mt Gravatt 4122. Phone (07) 
343 1612.1 


To the best of my knowledge, this is 
the first time the “Capriccio” label has 
been mentioned in these columns. It is, 
in fact, one of two new CD labels which 
have been acquired for Australian 
distribution by P.C. Stereo Pty Ltd, the 
other being “Bellaphon”. 

Pressed by Sanyo in Japan for Delta 
Music GmbH, of Konigsdorf, Germany, 
Capriccio compact discs are processed 
through all stages “at full digital level”, 
say the manufacturers, without resorting 
to analog at any point. 

The initial release of 12 compact discs 
includes a full set of Beethoven 
symphonies — a first for the CD format. 


All feature the Dresden Philharmonic 
Orchestra, conducted by Herbert Kegel. 

This particular disc (10003) contains 
the Fifth and Eighth Symphonies which, 
with a combined playing time of around 
57 minutes, add up to very good value. 

Beethoven completed the Fifth 
Symphony in the spring of 1808, with 
the first performance in Vienna, in 
December of the same year. Its basic 
theme, according to the notes, is “from 
struggle into the light”, the recurrent 
opening chords and much of what 
follows being suggestive of the French 
Revolution. More recently, the 
“struggle” theme, plus the chords which 
spell out the letter “V” in Morse Code, 
earned for the “Fifth” the title “Victory” 
Symphony. 

At first hearing, Kegel’s opening 
Allegro sounded a trifle too “con brio”, 
although the difference between his 
reading and that of Ozawa on Telarc 
amounts to less than 20 seconds. Kegel 
takes the second movement marginally 
slower than Ozawa, however, and 
overall playing time is about the same. 

What the Capriccio recording does 
have is a full-bodied sound, appropriate 
to the work, but free of congestion and 
with excellent definition. 

By comparison, the “Eighth” is a 
somewhat shorter, lighter work, 
constructed on the framework of what 
was originally intended by the Composer 
to be a piano concerto. It appears less 
frequently in the catalogs than the much- 
recorded “Fifth” but it makes a very 
acceptable “coupling” for it on this new 
disc. 

Overall, I was quite impressed with 
this first example of the Capriccio label 
and, if it is representative of what is to 
follow, Capriccio CDs will be a valuable 
addition to the P.C. Stereo catalog. 
(W.N.W.) * 
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Dual Trace $465.00 
Weller WTCPN 
Soldering 
Station 
$73.00 

3 YEAR 
WARRANTY 
MULTIMETERS LOW COST 
70 SERIES WITH ANALOG 
& DIGITAL DISPLAY 
Fluke 73 Simlicity 
and Value $109.00 
Fluke 75 

Full-Feature $138.00 
Analog/Digital Meter 
Fluke 77 

(The Deluxe Model) 
with “Touch-Hold” 

$173.50 

MITSUBISHI QUALITY 
DISK DRIVES 



MF351 3.5" 
500Kbyte 

$187.50 

MF353 3.5" 

1M byte 

$237.50 

M4851 5.25" 600K byte 

DSDD 

$187.50 
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Information centre 


Comparison of TAI 
and CDE designs 

I have read with interest the various 
articles about electronic ignition systems 
for cars published in Electronics 
Australia. I have built your latest design 
of Transistor Assisted Ignition with 
success, and also a capacitive discharge 
system of my own design. There are 
several points in relation to the subject 
that deserve mention. 

Firstly, as stated in the article by John 
Clarke in page 52 of the September 84 
edition, there are advantages to be had 
from the addition of solid-state triggering 
by the Hall-effect switch, and one of 
these is the elimination of “timing 
scatter” due to distributor cam lobe wear. 
However, it is a mistake to believe tht 
timing scatter due to distributor bearing 
wear will be eliminated. This is because 
just as when using contact points, there 
is erratic sideways movement of the 
distributor shaft. This can cause the 
vanes of the new rotor button to enter 
the Hall-effect sensor’s air gap sooner or 
later, at random. 

Secondly, your Transistor Assisted 
Ignition has a very high dwell angle to 
achieve high energy sparks even at high 
sparking rates. This feature has the 
disadvantage of high power consumption 
and the ignition coil overheating at low 
engine revs. Would it be possible for you 
to come up with an improved version 
that would reduce the dwell-angle at low 
engine revs (say for sparking rates below 


100 per second)? This would be achieved 
by increasing the “off” time of the 
transistor carrying the ignition coil’s 
current, at low sparking rates. 

Thirdly, some comments about the 
alleged disadvantages of CDI. These 
have been listed in your past articles as 
mainly: 

(a) Crossfiring, especially on 8-cylinder 
engines. 

(b) Excessively short spark duration. 

My CDI has worked without failure in 

a 6-cylinder Datsun and an 8-cylinder 
Ford for over 2 years without crossfire 
ever being evident. Spark plug gaps of up 
to 1mm have been tried. 

I would be interested to know as to 
exactly under what conditions this 
behaviour is evident, as I have varied 
high tension lead spacing and routing 
without cross-firing ever happening — 
the engine always run smoothly. The 
problem of misfire in pollution-control 
cars is eliminated by my CDI design, 
which features an unusually long 
duration spark of at least 0.6ms (0.2ms 
being common for most CDIs). 

The circuit is similar to most CDI 
designs in that it uses a converter 
producing about 400V DC to charge the 
1.5/iF discharge capacitor. When the 
contact points open, a monostable pulse 
generator generates two pulses with their 
leading edges starting simultaneously. 
One of these is 0.6ms long and triggers 
the SCR so that it undergoes three (not 
one as in most CDIs) current oscillation 
cycles lasting for at least 0.6ms. 

The current path is ignition coil 


Continued from page 37 
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correction is pretty good but it is not 
the best we have seen so far. 

These newer generation machines 
also have generally improved tracking 
performance over earlier models. As 
yet there is no objective test for this so 
we have to judge it by variously 
bumping and jolting the player to 
make it mistrack. Another good test is 
to stand a compact disc record case on 
edge on the top of the player cabinet 
and let it fall flat. 

Most players are upset by this 


simple test and will audibly mistrack. 
On the whole, the CD-1000 seems 
reasonably proof agaisnt vibration 
and is on a par with most other 
players. 

Overall, the CD-1000 performs 
very well. It is perhaps a little slow to 
respond to user commands but that is 
only a small quibble. 

Retail price of the Realistic 
CD-1000 is $599.95. 

Realistic audio products are 
available Australia-wide through 
Tandy stores. (L.D.S.) 
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primary winding — discharge capacitr 

— SCR in one direction; ignition cc 
primary winding — discharge capacitt 

— diode bridge in the other direction. 

The 0.9ms pulse stops the operation < 

the converter so that the SCR does n< 
short-circuit the 400V DC output whe 
triggered. 

I have used the 0.9ms pulse to dri\ 
the moving coil mechanism of 
tachometer, without using th 
tachometer’s other circuitry. The systei 
consumes about 1A at idle speed in 
6-cylinder car and does not perceptibl 
heat up the ignition coil. 

The design (enclosed with letter) ma 
look overly complicated but seven 
simplifications are obvious which woul 
achieve a moderately comple 
electronics ignition system with all th 
advantages of CDI and as far as I kno' 
none of its disadvantages. (L.H 
Concord West, NSW). 

• It is true that bearing wear in 
distributor will cause a certain amount c 
timing scatter. However the amount : 
small compared to the timing scatte 
caused by conventional points. So th 
Hall effect device really does give a bi 
improvement in overall timing and th 
engine does run much more smoothly. 

It is true that the TAI does make th 
coil run vey hot however we have had n 
reports of coil failure due to this cause. 1 
would be possible to produce a circui 
which would reduce the dwell angle a 
low engine revs but whether this woul 
make a great difference to the overall co 
dissipation is doubtful. 

We are also dubious about increasin 
the complexity of the circuit. In ou 
opinion, the existing TAI design alread 
borders on the too-complicated althougl 
it has proved to be reasonably reliable ii 
practice. But consider this, the TAI a 
published by EA is far more complicate! 
and nowhere near as reliable as thi 
breakerless ignition systems installed aj 
original equipment in the majority o 
new cars these days. By all account^ 
they are very reliable. 

If you have not experienced cross-fir 
with your CDI you have either beei 
extremely lucky or cannot recognise J 
when it occurs. The symptoms are nq 
unlike “pinging” and are more likely t 
occur when the engine is loaded, ie 















yhen accelerating uphill. 

Some cars are far more prone to cross- 
ire than others because of the layout of 
he ignition HT leads. Probably the 
yorst car in this respect was the VW 
beetle but it only had four cylinders! 

! Your system of multiple firing pulses 
o the SCR gate may well extend the 
bark duration and thereby mitigate the 

I " ms of cylinder misfire in late model 
ith lean mixtures. However it can 
hing to solve the problem of cross- 
lich is due to the very fast rise-time 
: coil voltage and the distributed 
tance of the ignition HT wiring. 

1 after our previous comments 
rning complexity, there is no way 
aid endorse your circuit which uses 
555 ICs (which has a maximum 
ing temperature of 70°C, by the 
for the normal version), nine 
.tors, ten diodes, 22 capacitors and 
istors. 

h a design, no matter how 
ous, must be regarded as a 
rous proposition in a motor car. 

: out. 

sette tape beeps 
lained 

in the October 1984 issue of EA, T.W. 
of Broken Hill enquired about a low 
frequency pulse found on pre-recorded 
cassettes. This pulse is known as a 
‘marking pulse”. When this pulse is 
played back on a high speed copier, it 
resembles a beep, and this beep triggers a 
mechanism that cuts the tape prior to 
inserting it into the shell. 

The pulse can be removed before sale, 
but it is impractical to do so. If the tone is 
a serious enough problem, it can be 
removed at home by either erasing or 
splicing out the pulse. (R.A., Frankston, 
Vic). 

• Thanks for your helpful information. 


Digital recording from 
Compact Disc 

I have just read your excellent 
magazine, “The Sound Revolution”. 
Your article on how to record digital 
[sound was very interesting. I am no 
electronics expert, but I have an idea on 
which I would be very pleased if you 
would comment and perhaps give some 
advice. 

I have a Yamaha CD-X1 compact disc 
(player. I want to record digital sound 
from this on to my Aiwa F660 cassette 
deck. What I want to know is, is there a 
way to tap into the CD player and record 
the digital information from the laser, 
before it reaches the analog stage, on to a 
cassette store and then play it back 
through the CD player using its digital- 


Electronics Australia Reader Service 


“Electronics Australia” provides the followino 
services: 

PHOTOSTAT COPIES: $3 per project, or $6 
where a project spreads over multiple issues 
(price includes postage). Requests can be handl¬ 
ed more speedily if projects are positively iden¬ 
tified, and if not accompanied by technical 
queries. We reserve the right to supply complete 
back issues instead of photostats, where these 
are available. 

CHASSIS DIAGRAMS: For the few projects 
which require a custom metal chassis (as distinct 
from standard cases) dyeline plans showing 
dimensions are normally available. $3 including 
postage. 

PC BOARD PATTERNS: High contrast, actual 
size transparencies: $3, including postage. 
Please specify positive or negative. 

PROJECT QUERIES: Members of our technical 
staff are not normally available to discuss in¬ 
dividual projects, either in person at our office, or 
by telephone. 

REPLIES BY POST: Limited to advice concerning 
projects published within the last three years. 


Charge $3. We cannot provide lengthy answers, 
undertake special research, or discuss design 
changes. Nor can we provide any information on 
commercial equipment. 

OTHER QUERIES: Technical queries outside the 
scope of "Replies by Post” or submitted without 
fee may be answered in the "Information Centre" 
pages, at the discretion of the Editor. 
COMPONENTS: We do not sell electronic com¬ 
ponents. Prices and specifications should be 
sought from advertisers or agents. 

BACK ISSUES: Available only until our stocks are 
exhausted: $3 (includes post and packing and 
storage fee). 

REMITTANCES: Must be negotiable in Australia 
and made payable to “Electronics Australia”. 
Where the exact charge may be in doubt, we 
recommend submitting an open cheque endorsed 
with a suitable limitation. 

ADDRESS: All requests to the Assistant Editor, 
“Electronics Australia”, Box 227, Waterloo 
■2017. 


to-analog converter by once again 
tapping into the circuitry. 

I would be pleased if you could advise 
me if this is possible, or if this has already 
been done. Better still, has anyone 
brought out a kit, or circuit to achieve 
this aim? It seems to me that this would 
be a lot better than using a VCR and 
PCM. (G.D., Hamersley, WA). 

# There is one big problem with your 
idea for recording the digital information 
from a compact disc. The data rate, as it 
is read off the compact disc by the laser, 
is 4.3218Mb/s. In other words, it is 
4.3MHz, which is way beyond what can 
be recorded onto an audio cassette deck. 
Sorry. 

Trouble-shooting the 
Motorcycle Intercom 

I recently purchased the Motorcycle 
Intercom described in February 1984 
from a reputable electronics distributor 
and constructed it. 

Unfortunately, this circuit did not 
work. Rather, at a very low volume, 


feedback resulted. After extensively 
checking the circuit for faults — and 
finding none — I concluded there could 
be something wrong with the circuit 
itself and I was hoping you could help me 
in this regard by replying with any faults 
you may have found. (P.R., Manly West, 
Old). 

• We are not aware of any design 
faults with the Motorcycle Intercom 
project. The following is a brief 
troubleshooting guide which may help 
you locate the problem. 

We are assuming that the regulator 
output voltage (9V) is correct and that 
the problem you refer to is not induced 
by ignition noise. Firstly, disconnect 
both plugs. Check the voltage at the 
junction of the two lOOkfi resistors 
(shown just to the right of IClb on the 
circuit diagram). This should be very 
close to half supply voltage. (4.5V) 

This voltage should also appear at pins 
2 and 5 of IC1.A similar voltage should 
appear at pin 3 of IC1. If the voltage at 
pin 3 is not close to half supply, there is a 
fault around ICla. This could be either 



PRECISION DRILLING 
AND MACHINING 

Throat — 108mm. 

Size — 435mm high.- 
Drilling Capacity — 6.5mm max. 
Weight — 5.4kg. 


MODEL MDI (6 speeds) 800rpm-3000rpm 
MODEL MDIH (2 speeds) 8000rpm & 12000rpm 



Miniature lathe also available. 


MELBOURNE MACHINERY CO. (SALES) PTY LTD. 
51 Queensbridge St, South Melbourne 
(03) 61 2911 
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SUPER SPECIAL 

FM STEREO KITS 



■ Jets of 3 modules includes FK 


SPEAKER TAANSFOAI 

7000 to 15 
7000 to; 

MERS tor valve radios 
Ohm $4.50 

3.5 $3.50 

SPARK GAPS 

10 for $1 

455KC IF Trans 
tor valve radios 
$1 each 

OS coils 

7Sc each 

THERMISTERS 

4 for $1 

DIODES RY 406 

10 for $1 

CAR RADIO 
Suppressors 

5 for $1 

SPECIAL 

1 Chrome ’/. shall push-on knobs 10 tor $1. 1 
"1 Usual price 60c to 80c each. | 

1C tOCKITf 

24 pin 35c 

28 pin 40c 

18 pin 25c 

10 for $1 

TRANSISTORS ADI61 • 162 $1 pair 

100 mixed Capacitors, fresh stock, all 
handy values $2 ADI 49 $2 pair 

100 mixed resistors, handy values $2 

STICK RECTIFIERS 

TV 20-SC $1 each 


MEL 

v ~ 


ONLY $22 pp si .40 


SUPER SPECIAL JVC CO FUU 4 CHANNEL 


1000 ” 


aUOlO RIFLE} 



os Australia magazine review of th< 


BALANCE METERS 

CENTRE ZERO 



6P VALVE SOCKETS 

| 9 pin 25c — 7 pin 25c - 


POTS ROTARY 

50c 10K Switch 5 

1 Meg 50c 250K 3 

100K 30c 50K 3 

100K Switch 50c 20K 3 

. 50K Double Pole Switch 50c 10K Min Pots 2 


12.5cm x 7.1cm 0.0039 tsoov 

Frequency Range: sno tsoov ! 

2000 - 20,000Hz 220 of ssv 

Impedance: 8 Ohms 6 ooufsov V « 

Sensitivity:^ 105 dB , 3V J 


2 x 50 WRMS • A & B 
SPEAKERSWITCH LOW/HI 
FILTER • AM/FM STEREO 
LOUDNESS • TAPE NON. SW 
PLUS MANY MORE FEATURES 


rrp $369 


50mfd 400V chassis 


q f p > 


50c 


Magnavox 

MSP 


SPECIAL 

DUAL VU METERS 


1 meg dual gangeo $1 Vi meg dual ganged UN 75 


PP: NSW $2.80; INTERSTATE $4.20; WA/TASJNT$7 

-( 10 inch $8.00 

. $5.00 

9x7 $6.00 

5 x 7in 8/or 15 ohm $4.50 
8 x 4 8/or 15 ohm $4.50 

6x4 8/or 15 ohm $4.50 

6x4 8/or 15 ohm $3.50 

ch dual cone $6.00 


4 inch 27/ohm 

4 inch 4/ohm 

5 inch 4/ohm 


$3 


PYE TV TUNERS 

FOR B/W TV SETS $7 


P NSW $1.80; VIC $3.60; OLD $3.60; TAS 


74LS76N 

74SL74N 

74LS00N 

14011UB 

S041P 

2612N 

74LS157N 

53114N 

MM53114N 


SAA5050 $2.5( 


50c 747S08N 

50c 74L392N 

50c 74LS174N 50c 

$100. SN29848N 50c 

50c MC14011UB 50c 

50c NES560N 50c 

50c 74LS90N $1.50 

50c 74LS93N $1.50 

$1.50 SC87024P $2.50 

$2.50 S7646211B $1.00 

74LS90N 50c 

50c HEF4011 BP 50c 

50c 74LS10N 50c 

50c SN29862N 50c 

50c HEF4019BP 75c 

$2.50 NE566N 


MICRO SWITCHES 

5A 250V SO cents 


Colour convergence coils 

Oelta 11270 . 


$5 

Hor Drive Transformer for Colour TV - 

3021, 39/6 . 

S3 

Power Transformers. 

. $15 

240V lOOmil 285CT 285 6.3/5V pp: 

K> HSW S3; Old, Vii. S4.80; Other SUMS S7. 


240V 285 ASIDE 6.3 60ml 

w NSW SS; Old. Vie. $4.80: Other States S7. 

$10 

240V 150v 6.3/30mil. 

$6 

w> ; "S* S2; OU $4; Vic $4; Other States $6. 


Power Transformers 


240V 2 amp 30V 12V 

$10 

Prim 240V sec-240V 60MA 

$5 


2 meg dual 
2SK dual 
250K dual 


IK dual 
50K single 50c 
250K single 50c 


3K single ! 
meg single I 


Transistor TV Tuner 

MSP 46300 ; 5j 


I CRYSTALS for colour TV 


TOUCH MICRO SWITCHES 

4 FOR $1 


$10 



Tesla Mini wooler 4 or 
taMt 8ohm 4 inch $5 

10 watts e 

mid range RMS 4/or 8/ohms $10 [ 


Infra Red 
Audio 

Transmitter 

for colour TV 


$6 


Video Det 
& AFT 




SPECIAL! 
TRANSISTOR EAR 
PIECES 


Electric gramophone ■ 
motors ^ 

240 volt 3-speed $5 





















































he input circuitry, the supply to the IC or the IC itself. 

Similarly, check the voltage at pin 4 of IC1. This should also 
>e close to half supply. If not, one of the above mentioned faults 
bust exist. 

Assuming that IC1 checks OK, measure some voltages 
tround the power amplifier. These should be in the vicinity of 
1.4V at the collector of Ql, 4.7V at the base of Q3 and 4.5V at 
ts emitter. The voltage at the base of Q4 should be about 3.7V. 
f all of these voltages appear to be correct, repeat the whole 
xercise for the other channel and then repeat with the plugs 
eplaced. 

If at any stage you measure a voltage which departs 
ignificantly from the above values, be sure to correct it before 
ontinuing the test. 

\dvice on buying a personal computer 

I would like to make a few enquiries concerning home 
:omputers as I am considering obtaining one for myself. I have 
ead your article in the June 1984 issue and other articles 
mblished on home computers. However, I feel I could use some 
sxpert advice as to the type of computer that would best suit my 
leeds. 

The computer I would like would need to be able to provide 
control of home appliances, personal programs, financial affairs 
ind entertainment. My enquiries made at various stores and the 
ypes of computers were Commodore 64, Vic 20, Atari, Tandy 
Ms 80 and Dick Smith Cat. The various salesmen 
recommended their own computer and I found some parts 
mavailable. Several also did not have circuit diagrams available 
'or study. 

So as you can see I have a dilemma as to which computer is 
really best suited to my needs and the availability of parts. I 
would appreciate any advice you may be able to offer me. 
(G.K., St Agnes, SA). 

• You are certainly not alone in your dilemma. All the 
machines you mention could probably be adapted to suit your 
needs but inevitably, you won’t be fully aware of the 
possibilities until you have had some months of experience with 
a computer. 

With that in mind, perhaps the best approach is to buy a very 
cheap machine such as the Dick Smith VZ200 or Tandy Model 
100. This way you will only invest a small amount of money in 
a learning experience. 

After buying and using a cheap machine for several months 
you may find that it has all the facilities you need. 

No output from stereo simulator 

I have built the stereo simulator, April 1983 but it is not 
working as planned. The input is from a Sanyo TV earphone 
mono socket and the outputs are connected to aux input of an 
amplifier. When on the only sound coming from the amp is a 
highly static version of the local radio station. 

The voltages of the op amps are 12V at pin 7 and 6V at pin 6. 
The sound of the radio station is only heard when the input of 
the simulator is connected to the TV. (C.W., Warilla, NSW). 

• The fact that the DC voltages in the circuit are correct 
indicates that both op amps are working. You probably have an 
open circuit in either the input or the output of the circuit. 
Check the board very carefully for hairline cracks or poor solder 
joints. 


Notes & Errata 

ELECTRONIC MULTIMETER (October 1984,7/M/66): As 
presented, the circuit will not work properly when measuring 
AC current. The input coupling capacitor is far too small for 
this mode. The simplest solution is to short out S3a and omit the 
0.1 capacitor across it. This means that an external DC 
blocking capacitor will be needed if measuring AC voltages 
which are superimposed on DC. 



SCAN AUSTRALIA 

WITH WORLD’S BEST SCANNING RECEIVERS 

AR2001 

FOR THE BEST PRICE IN 
TOWN. FOR THE BEST 
SCANNER IN AUSTRALIA 

WORLD’S FIRST CONTINUOUS COVERAGE 
THREE MODE COMMUNICATIONS RECEIVER 
& SCANNER 

Features 

25-550 MHz Continuous 
NBFM — For Communications 
WBFM — For BC8TV monitoring^$499 
AM For Air Band y - 

20 CH Memory 
Clock Priority CH 

poc s e s : ze sc-4000 

NO COMPROMISE PROGRAMMABLE 
HAND-HELD SCANNER THAT 
EVERYBODY CAN AFFORD! 

• 160 MEMORY CHANNELS 

• 9 BAND - POLICE, GOVERNMENT, MILITARY, LAND 


• PRIORITY CHANNEL 

• LCD DISPLAY 

• PROG SCAN/SEARCH RATE 

• 24 HOUR CLOCK AND MANY OTHER FEATURES 

SPECIFICATIONS: 

• FREQ. RANGE: 26 28MHz, 6888MHz, 138-176MHz; 
380-512 MHz 

• SENSITIVITY: 0.5/iV-1/xV depending on Band 

• SCAN RATE: 16 CH/SEC 

• AUDIO OUTPUT: 0.5W 




Personal 2-way 
1 radio here at last! 

“EMTRON ACE” 

A QUALITY 40-CH HIGH POWER UHF CB HAND-HELD 
TRANSCEIVER • DESIGNED FOR AUSTRALIA 
DOC APPROVED 

FEATURES: 

• 40 CHANNEL OPERATION 
TH (2.5W)-L0W (0.5W) RF OUTPUT 

.. FSET FOR REPEATER OPERATION 

• NICAD RECHARGEABLE BATTERIES 

• ILLUMINATED DIAL FOR NIGHT OPERATION 

• SMALL IN SIZE - Bl--" 

APPLICATIONS: 

• FARMING 

• FISHING, BOATING. HUNTING. BUSHWALKING 

• BUSH FIRE CONTROL 

• AG SHOWS 

• SECURITY 

• CONSTRUCTION SITES 

• CAR RALLIES 

• CROWD CONTROL AND MANY OTHERS 
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FOR SALE 


TAPE REC PRO MACHINE: Large selection 
some suit conv to multitrack 
$100.00-$400.00, Waltham Dan, 96 
Oxford St, Darlinghurst, Sydney (02) 
331 3360. 


CPM USERS GROUP: Disks, to vol 93 sig/m to 
vol 192 8"sssd $9, Microbee, Kaypro, 
Xerox, Osborne, Excalibur 64, IBM, Dec 
R/Bow $10. Other formats available. 
Catalogue on disk $10, Hard copy $12. 
CPMUG only $8.00 P+P $1. R.B. Archer & 
Assoc, PO Box 696, Ringwood, Victoria 
3134. 


VZ200 SOFTWARE: Cash book ledger, 
Assembler, Utilities, Hardware tips etc. Send 
SAE to JCE D’Alton, 39 Agnes St, Toowong, 
Old 4066. 


EXPERIMENTERS: Wide range of electronic 

kits and bits available. Contact: Bridge Road 
Electronic Discounts, 508 Bridge Road, 
Richmond Victoria 3121. 


NEW RADIO VALVES: For entertainment or 
industrial use. Waltham Dan, 96 Oxford St, 
Darlinghurst, Sydney. Phone (02) 331 3360. 


Switch Mode Supplies 

MARTIN GRIFFITH 

all makes & models serviced 
(backlogs cleared) 

Telephone (02) 660 7507 
No. 8 The Crescent, Annandale, NSW 



l^CS Radio Pty Ltd 

Tel. (02) 587 3491 

IS THE ONLY COMPANY 
WHICH MANUFACTURES AND 
SELLS EVERY PCB & FRONT PANEL 

published in EA and ETI 
651 Forest Road Bexley 2207 
AUSTRALIA 

RING FOR INSTANT PRICES 
24 HOUR TURNAROUND SERVICE 


TV TO STEREO CONVERSION KITS: Now in 

stock. From $64.00. For more info, send 
SAE to: Bridge Road Electronic Discounts, 
508 Bridge Road, Richmond, Victoria 3121. 


DISK DRIVES: Slim Line for Apple II, only 
$225!! (incl). (Chinon-Japan). Insurance, 90 
day warranty, postage, tax included. Disk 
interface card $45, hobby card $9.50, 
ribbon for CP80/EX80/BX80/DP80 etc. 
$9.00, 1000 ViW resistors $10.00. Write 
for catalogue. Sultan Micro, PO Box 232, 
West Ryde, 2114. 


EX-ABC AUDIO TAPES: '/«” wide on 10%” 
metal spool, $6.85; plastic spool, $5.85; 7” 
spool, $2.25; 5” spool, $1.25. Post extra. 
Also in stock: 1” and 2” tapes. Waltham 

Dan, 96 Oxford St, Darlinghurst, Sydney. 
Phone (02) 331 3360. 


AMIDON FERROMAGNETIC CORES: Large 
range for all receiver and transmitter 
applications. For data and price list send 
105X220 SASE to: R.J. & U.S. Imports, PO 
Box 157, Mortdale, NSW 2223. 



f DIGITAL THERMOMETERS A 

FULL KIT - $49.95 INC. ASSM PROBE, 'PAC TEC’ CASE & 
FRONT PANEL ASSEMBLED & GUARANTEED - $74.50. 
MINIATURE J'/, DIGIT D.Y.M. MODULE |IOmm HIGH DISPLAY) 

FULL KIT - $27.95 ASSM & TESTED - $35.95 

P.C.B 8 DATA - $7.95 TCS 7106 D.V.M. CHIP - $11.95 

LARGE 3’A DIGIT LC.D. DISP- $8.95 

ALL PRICES INCLUDE S/TAX. POST & PACK ADD $2 75 PER 

ORDER BANKCARD ACCPETED. 

X 132 SUITE 10. 4TH FL, 422 COLUNS ST. 

AIRPORT 3045 MELBOURNE 3000. PH: 67 9619 
TELEX: AA30625 (ME 1830) 

V.LIC Instrument}_ J 
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DISPLAY ADVERTS IN MARKETPLACE 

are available in sizes from a minimum of 
2cm X 1 col rated at $15 for a col cm. Ad 
sizes may be increased up to a maximum 
of 10 col cms. 

CLASSIFIED RATES $3.60 for 40 letters 
or part therof per insertion payable in 
advance. Minimum 80 letters. 

CLOSING DATE is six weeks prior to the 
on-sale date. Issues are on sale the first 
Monday of each month. 


TRANSISTORS: BC546, 547, 548, 541 
556, 15c ea, BD139 30c ea, 2N3055 9C 
ea. 5mm LEDs: red 10c ea, grn 14c ea, y< 
15c ea. IN4148 4c ea. Zeners: 1W 3.3V 
8.2V 15c ea. Post and pack only $1.00 
L.M.F. Products, PO Box 384, Cootamundr 
2590. 


SCHUMANDAL RADIO: Test equipmen 
Model FD450 (as new) c/w four freq. module! 
Will sell $7000 or best offer. Leasing may b 
arranged. Phone: (03) 850-6949. 


SCANNER LISTINGS: 27-51 OMhz. Ov< 
1600 Vic stations listed in freq & alpha sorte 
order. $7.95 Kasp Electronics PO Box 40f 
Noble Park 3174. 


SUPER 80 USERS: We now offer the larges 
and cheapest range of products for the SupE 
80. For detailed list, send S.A.E. to: Matri 
Software, PO Box 291. Kensington 2033. 

Continued on page 12, 


VIDEOLAB 


s Home Video duplication plant. The 

-^.icant, will be responsible for the ‘ ' ‘ 

technical operation, reporting directly to the 
division. Salary negotiable 
ge and experience. Please ap 
t instance to Ms. Vicki Morrison to arran 

VIDEOLAB 


DO YOU WANT TO BE A RADIO 
AMATEUR? 

The Wireless Institute of Australia, 
established in 1910 to further the 
interests of Amateur Radio, conducts a 
Correspondence Course for the A.O.C.P. 
and L.A.O.C.P. Examinations conducted 
by the Department of Communications. 
Throughout the Course, your papers are 
checked and commented upon to lead 
you to a successful conclusion. 

For further information, write to: 

THE COURSE SUPERVISOR 
W.I.A. (N.S.W. DIVISION) 

P.O. Box 1066 

PARRAMATTA, N.S.W. 2150. 
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WISHING YOU ALL A MERRY CHRISTMAS 


ELECTRONICS CENTRE 


STEREOPHONIC 
RECORD CHANGER 


(BE QUICK — THEY ARE ALMOST 
EXTINCT) 

Latest Model • 240VAC 50HZ 
Auto/Manual Operation • 3-Speeds • Big 
Platter • Cue Lever • Magnetic Cartridg- * 
• 2 Spindles • Instructions • 4 Pol 
Motor • 


$79.! 


I Q. V. SA. T. 55.50, WA, NT, $8.50 ' _ 

50 WATT rms SPEAKERS 

FOR $39 .95 PAIR OR S22.50 EA. IB k 

ETONE FACTORY SCOOP. V ' 

30cm 8 Ohm Hi-Fi Woofer. Rugged Top Quality^ 
with Warranty. Foam Surround. 3.5cm V.C. Hefty Ferrite Magnet, 
Freq. Response. 35-4500 Hz. 

P-P NSW lor one, S3.5U. Interstate, 55.00. P P NSW lor two, $5.00. Interstate, $7.00 


MAGNAVOX ... MAGNAVOX ... MAGNAVOX ... 
LOOK ...ONLY $19.50 FOR THIS TOP QUALITY 8 OHM | 

12 30 WATT 4 way Hi Fi SPEAKER SYSTEM 

$35 p«m 

* ^ WivMRk m A ■That’s 8 Speakers ... 2 Woofe 
I f m % 2 Midrange • 4 Tweeters. 

J E ® P-P- NSW. 1 Set 2 Sets 

INTERSTATE 1 Set $5.50. 2 Sets Si 
30 Watt Woofer has rolled foam surround and big Ferrite Magnet — extra good ba 
and nice clean highs. 3 way crossover network to suit. $14.95 ea. Heavyweight ■ 
innerbond acoustic packing $4.95 sq m. 


* SUPER XMAS SCOOP* 

CLOCK - CALCULATOR - RULER. 

QUARTZ CLOCK • 5 FUNCTION PLUS MEMORY PLUS % • 12” AND 
30CM • METRIC - IMPERIAL CONVERSION TABLE PRINTED ON CASE 
FOR HANDY REFERENCE. 

GREAT XMAS GIFT 


$10.9! 


LOW PROFILE FERGUSON TRANSFORMERS 

MICRO PROCESSOR MODEL 

12V.7.5VA • 24V. 20VA • 18-0-18V. 

$3.95 $4.50 foTiov $12.50 

50 HZ. P-P NSW $2.50_INTERSTATE $3.50 




* HIGH GRADE ELECTROLYTICS * 

FRESH AS A DAISY 

8000/tF 75V DCW 4000^F 75V DCW 10,000/xF 40V 

2 FOR $9.75 2 FOR $5.75 2 FOR $7.00 

CHASSIS MT CHASSIS MT PCB MT 


COMPUTERISED FM WIRELESS 

i SECURITY 
SYSTEM 

DEC ONLY 



$259.oo 

P-P $4.50 

EASY TO INSTALL O NO WIRING BACK TO CONTROL UNIT NECESSARY O 3 
DIGIT DISARMING CODE O AUTOMATIC WARNING OF BATTERY FAILURE, 
ALL UNITS O INSTANT ENTRY/DELAY EXIT - 5 TO 45 SECS O ALARM DURA¬ 
TION 10 MINS, THEN AUTO RESET O TRANSMITTER RANGE 100 MTRS • 
FREQ. 395 MHZ D SYSTEM INCLUDES — 240 VAC-12 VDC. OPERATED 
CONTROL/RECEIVER UNIT D 3 9VDC TRANSMITTERS D OUTDOOR HORN 
SPEAKER. 


TRANSISTORS 

TIP 31-32C 

100V 1A 40W 

10 FOR $9.50 *1 P 50 

TIMER 

Tfl 555 

10 FOR $2.95 r p 50 

A1 QUALITY 
^TRANSISTORS 

HP 2N3055 

lO FOR $6. P-P $1.50 

BD 139-140 
TRANSISTORS 

^JO FOR $3.35 

REGULATORS i 

10 MIXED $6. P.P. $1.50 A. 

INTEGRATED CIRCUITS 

TYPE 6802P $3* 50 

TYPE 6821 $1- 95 

TYPE 2708 $3 -95 

2SD200 = BU205 
TRANSISTOR 

NPN VCBO VCE0 700V 

2? ' e 2 5 AMPS 

4 FOR $3.75 P-P 75c 

HI-POWER BRIDGE 
RECTIFIER 

J^L 400 PIV 25 AMP 

^RP$3.75 P-P 75c 

400 PIV 35 AMP $4.75 

cs\ MJE 3055 

V TRANSISTORS 

10. $9. $r 5 p 0 

MJE 2955 
TRANSISTORS 

& 10ro„$l2 

DIODES 

IN 4004. 400 piv 1 AMP. 

50 FOR $2.50 

IN 5404. 400 PIV 3 AMP 

cn C7 ™ - W NSW 80c 

Oil FOR p# .50 INTERSTATE $1.20 

POWER 

TRANSISTORS 

140V 20AMP 

MJ15003 NPN 

C7^ J,S004 PNP IW 

pi. 90 PAIR P-P$l 

CRYSTAL 

3.579545 MHz. Mini Solder in. 

95C p-p 75c 

TRANSISTORS 

BD135 NPN. 45V, 1 A, 8W 

10 FOR $1.95 P-P $1 

PLASTIC BOXES 

m $1.25 

STURDY — you can actually stand on them. 

5mm LEDS 20 FOR ... 

GREEN $3.50 RED $2 p-p soc ] 


WISHING YOU ALL A MERRY CHRISTMAS 


Ham a Hi 
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General Features 


Telecom’s Mobile Telephone 

System. Jan pi 2 

Arthur McClay — NZ Radio 
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Microphone in a Cricket Stump. Feb pi 2 

Australia Watches the Sun. . . . Feb pi8 
Australian AM-FM Broadcasting 
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Aussat: Australia’s Domestic 
Communications Satellite. Mar pi 2 
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Ell marketplace 


MODEMS: Direct connect modem based on 
Am7910 chip. 300 baud full duplex (V.21) and 
1200/75 baud half duplex (V.23). Also 
includes auto answer/autd disconnect. Bare 
circuit board (plated through) plus manual — 
$80. Partial kit includes board, line 
transformer, AM7910, switches crystal and 
relay — $165. Fully built unit (Telecom App. 
C84/37/1134) — $380. All prices include tax 
and P&P. Mail orders to Computer Systems 
Eng. Pty Ltd, PO Box 282, Croydon, Vic 
3136. (03) 725-7317. 


OSI CHALLANGER: IP 32K micro plus GP-80 
printer, includes VDU, 5in floppy drive (plus 
one spare), full H/W documentation, DOS (with 
source listing), M basic on disk and ROM, plus 
application software, good value at $795 
O.N.O. Phone (02) 810-6119 or write to R. 
Watters, PO Box 365, Rozelle 2039. 

SUPER-80: 48k RAM, BASIC in ROM. S-100 
bus and printer card. Fully cased. 
Ass/disassembler. Fullest documentation. 
$250. Also video monitor $120. (02) 938 
2612. 


SUPER 80 COLOUR: 32 x 16 format. 
Independant foreground and background, 12 
colours plus black white grey — nibble mapped 
onboard RAM. Short form kit (pc board colour 
chip instructions) $66, Intermediate kit 
$104.50, Full kit $115.78, all inc P&P. For 
more info SAE to Chipspeed Electronics Box 
337, Wentworthville 2145. 


LASER: Good money for system or tube (any 
Size) in working order. Ph (02) 95-0256. Peter 
Storey, 9 Onyx Rd, Artarmon, 2064. 


BUSINESS FOR SALE 


MARINE ELECTRONICS: servicing of Pleasure 
Boats involving workshop and onboard activity 
of high technology performance instruments 
and navigation aids. Can be operated from 
home or workshop. One person with 
expansion possible. $40,000.00 W.I.W.O. 
Barbizon Business Brokers, 1123 Pittwater 
Road, Collaroy Beach 2097, Phone (02) 982 


ADVERTISING INDEX 


ADVERTISER PAC 

Ace Radio. 1£ 

Acetronics. 1J 
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David Reid. £ 

Delsound. i 

Dick Smith Electronics. IFC, 18, 1 
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Eastern Suburbs Newspapers. . IB 


Economic Electronics. 11 

Electronic World. 3 

Elmeasco Instruments. 3 

Electromark Pty Ltd. 10 

Emtronics. 12 

Emono Computers Pty Ltd. . . . 9 

Fairchild. 7 

Ferguson Transformers. 11 
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Geoff Wood Electronics. 7 

Jaycar Electronics. 4, 5, 40 4 

68, 118, 11 

JWD Electronics. 12 

Kalextronics. 2 

LIC Instruments. 12 

Melbourne Machinery Co. 12 

Nexus Electronics. 9 

Radio Despatch Service. 6' 

RCS Radio Pty Ltd. 12. 
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Scientific Devices. 7 

Sesame Electronics. 12. 
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Sheridan Electronics. 4! 
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Switch Mode Power Supplies. . 12- 

Tandy Electronics. 10; 
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Videolab. 12- 
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MAGAZINE BINDERS 

kThese magazine binders are available over the counter from Elec¬ 
tronics Australia, 140 Joynton Avenue, Waterloo, 2017. Price: $5.10 or by mail 
order. Send cheque to: Electronics Australia, PO Box 227, Waterloo 2017. Price 
including postage are: $7.00 NSW; $8.50 other states: or six for $33.00 NSW- 
$36.00 other states; $A37.00 NZ. 


THE CONTENTS: 

Audio, Video Projects 

Video Amplifier for Computers and 
VCRs; Video Enhancer; Vocal 
Canceller; Stereo Simulator for 
Tuners and VCRs; Guitar Booster for 
Stereo Amplifiers. 

Power Supplies & Test Equipment 

Battery Saver for Personal Portables; 
Dual Tracking ± 22V Power Supply; 
3 Vi-Digit LCD Capacitance Meter; In- 
Circuit Transistor Tester. 

Automotive Projects 

Transistor-Assisted Ignition System; 
Breath Tester Checks Blood Alcohol 
Level; Low Fuel Warning Indicator; 
Speed Sentry for Cars; Audible Turn 
Signal Indicator. 


Mains Power Control Projects 

Musicolour; Photographic Timer; 
Driveway Sentry; Touch-Lamp 
Dimmer. 


Miscellaneous 

Nail Finder; Portable 3Vi-Digit Heart 
Rate Monitor; 10 Year EA Project 
Index 


Available from "Electronics 
Australia”, 140 Joynton Avenue, 
Waterloo, Sydney, 2017, PRICE 
$4.50 OR by mail order: Send che¬ 
que to "Electronics Australia”, PO 
Box 227, Waterloo, 2017, PRICE 
$5.40. 
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SONICS 


Published quarterly 
in April, July, 

October and January. 
By The Federal 
Publishing Company, 


October issue out now! 


MATT FINISH, 10CC, 
DRAGON, MIDNIGHT 
OIL, POLICE, YES, 
ROXY MUSIC, 
REFLEX . . . 

Just some of the bands featured in 
Sonics magazine so far this year. 

MUSIC SOUND RECORDING STAGE LIGHTING 


MAGAZINE 

• Taking you behind the scenes 
of the exciting world of today’s 
music making. 

• The latest instruments, the latest 
techniques, reviews, news . . . 


Plus: Matt Finish, Dragon, 
10CC, vintage Fender guitar, 
cheapo digital recording, the 
revolutionary Steinberger 
guitar, PPG Waveterm 
synth and more! 

$2.95 — all newsagents. 




WPP WE CALL IT THE Z SERIES 

Because nothing can follow it. 


The TEAC Z Series. Three cassette decks that are all 
the cassette deck anyone will ever need. Designed and built to provide absolutely the finest in 
cassette reproduction quality. In precision of performance. And in operational versatility. The transport and electronics 
are the pinnacle of TEAC technology, drawing on our know-how in producing superior open reel decks 
and professional equipment. Operational sophistication is unmatched. Any function worth having on a cassette deck is on the Z-700C 
And the Z-6000 and Z-5000 are almost as impressive. In fact, you can tell just by looking that these 
dec& are in a class by themselves. Bigger. Heavier. Without extraneous frills. Built for solid, stable, 
permanent excellence. The Z Series. Cassette deck performance from A to Z. 
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Where Art and Technology Meet 













